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SECTION I. DATA SET DESCRIPTION (please print)

17 Data Set Name

ISEE-1 Ion Composition Data (10eV/e to 16 keV/e)

(Tape labels: ISEEMS)

2. Scientific Contact
Dr. O0.W. Lennartsson

3., Telephone No. or Telex No.
(415) 424-3259

4, Address
Lockheed Palo Alto Research Laboratories, 91-20, B/255, 2, 3251 Hanover Street
S. City 6. State 7. ZIP Code or Country
Palo Alto California 94304
8. Programmer Contact
Dr. 0.W.. Lennartsson
SECTION II. TAPE DESCRIPTION
1. No., of Tapes Submitted 2. Tape Density 0800 bpi [O1600 bpi

4250 hpi
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3. No. of Files (per tape)

— variable

4. No. of End of File Marks .
N/A (standard VAX/VMS backup format)

5. No. of Tracks a: B9

6. Recording Parity

i

N/A

7. Make and Model of Computer Used to

Generate Ta?e
DEC VAX-11/780 (VMS 5.4)

Using the VAX/VMS b

8. Are tapes written in binary, coded or both? (e.g. BCD)

ackup command. FORTRAN formatted files (AS
9. What floating point representation is used? (e.g. CDC 64 bit)
VAX single precision floating point numbers (32 bit)

SCIT)

10. What integer representation is used?
single precision

11. No. of Physical Records (per file)
see printouts of tape directories

12, Are original tapes to be returned?

DYes & No

13. Start and Stop Time of Each File

{If more space is needed, please attach.)

Approximately equal to the beginning and end of each calendar day

SECTION 111,

LOGICAL AND PHYSICAL RECORD FORMAT (please attach)

“CCTION IV. TO BE FILLED IN BY DAWOC ONLY CDE No.
| Date Rgceived ' Tape No.
Programmer ID CON Name
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5.rlockheed Missiles & Space Company, inc.

Research and Development
3251 Hanowver Street, Palo Alto, Canforma 94304-1191
Dr. O.W. Lennartsson, 91-20, B/255, 2 November 14, 1991

Mr. Ralph Post

National Space Science Data Center
Bldg. 26, Room 119

Code 933

NASA/Goddard Space Flight Center
Greenbelt, MD 20771

Dear Mr. Post:

This is part #1 of a two-part shipment. This part consists of 6 magnetic tapes (6250 bpi;
VAX/VMS BACKUP) with printouts of tape file listings and of the data user's guide. All files are
in ASCII format. The guide is the last file on each tape. The other part of this shipment consists
of 28 booklets with hardcopy plots. For further explanations, please contact Dr. Sumant
Krishnaswamy of the NSSDC, Code 933.9 (SPAN NCF::SUMANT).

Best regards,
Walter Lennartsson
WL:If

cc: Dr. S. Krishnaswamy




ISEE-1 ION COMPOSITION DATA (10 eV/e to 16 keV/e);
A GUIDE TO READING THE ED-, MD~, MC-, MS-, AND EX-FILES

By 0. W. Lennartsson

Lockheed Migsiles and Space Company, Inec.
Research and Development
Palo Alte, California

Noy. 1991

PREFACE

The data and data formats described herein have been produced in cooperation
with several people at the Lockheed Research and Development Division, in par-
ticular with R, D. Sharp, E. G. Shelley, W. K. Feterson, D. L. Carr, and

W. E. Francis

The magnetic fields included here are based on ISEE-1l magnetometer data made
available by C. T. Russell of the Institute for Geophysics and Planetary Physics
at the University of California, Los Angeles, California. The processing and
editing of the magnetometer data are the sole responsibility of the author.

Any questions regarding these data files should be directed to:

Dr. O. W. Lennartsscn

Lockheed Missiles and Space Company, Inc.
Research and Development

Dept. 81-20, Bldg. 255

3251 Hanover St,

Palo Alte, €A 94304

Telephone: (415) 424-3259
Telefax: (415) 424-3333
SPAN: LOCKHD : : LENN




1, INTRODUCTION

The ISEE-]1 spacecraft (along with the ISEE-2) was launched on October 22, 1877,
into an orbit with apogee at almost 23 RE (geocentric), perigee at about 300 km
altitude, an inclination of 29 deg, and an orbital period of 57 hours. It was
placed in a2 spinning mode with the axis nearly perpendicular to the solar eclip-
tic plane and with a period of approximately 3 seconds. It reentered almost 10
years later, on September 26, 1887.

The Lockheed Plasma Composition Experiment flown on ISEE-1 is one of a family
of instruments using the same type of ion optics and covering nearly the same
range of energies (0 eV/e to about 17 keV/e) which have also been flown on GEOS
1 and 2, Dynamics Explorer One, and AMPTE CCE [Shelley et al., IEEE Trans.
Geosci. Electron., GE-16, 266, 1978]. The Principal Investigator of the ISEE-1
experiment during its development and during its several years of operation in
orbit was R. D. Sharp. In the later phase of data analysis this role was trans-
ferred to O. W. Lennartsson. For a review of the first few years of data anal-
ysis see Sharp et al. in Energetic Ion Composition in the Earth’s Magnetosphere,
edited by R. G. Jchnson, TERRAPUB, Tokyo, 231, 1983.

The ISEE-1 instrument consists of two nearly identical mass spectrometers with
the respective fields of view centered 5 deg above and 5 deg below the spin
plane, that is about 5 deg above and below the solar ecliptic plane. Each field
of view is 10 deg wide along the spin plane, and 10 to 50 deg wide transverse to
this plane, being the widest at the low energy end and gradually decreasing to
10 deg with increasing energy. All data used for this archiving were obtained
with one spectrometer, the one viewing below the spin plane. Information on the
instantaneous pitch angles is provided by the ISEE-1 Fluxgate Magnetometer
(Russell, IEEE Trans. Geosci. Electron., GE-16, 239, 1978].

Each spectrometer consists of an electrostatic analyzer to select energy per
charge, followed by a combined electrostatic and magnetic analyzer to select
mass per charge. Both analyzer sections have particle detectors, so at each
energy setting the experiment provides both the total ion flux and the partial
flux at a selected mass per charge. The detector in the energy analyzer is off-
set from the center path of ions and corresponds to a view direction that is
slightly different from the nominal mass spectrometer field of view, being more
nearly within the spin plane. To be more specific, the two detectors have about
the same size fields of view at all energies, but the "energy detector®™ central
view direction varies, being some 15 deg away from the spin plane on the oppo-
site side of the "mass detector™ view direction at near-zero energies, and grad-
ually approaching the spin plane with increasing energy.

Each combinaticn of energy and mass is maintained for at least 1/16 sec in high
telemetry bit rate and 1/4 sec in low (normal) bit rate. Different combinations
are stepped through in a cyclic fashion according to various patterns controlled
by a random access memory which is programmable from the ground. Some patterns,
or "modes", may require only a couple of minutes per cycle, others may take 15
to 20 minutes,

The mass selections usually include one that blocks all jons from reaching the
second detector, which is a modified Johnston electron multiplier, allowing
intermittent measurements of the noise associated with penetrating radiation
(mostly MeV electrons and associated bremsstrahlung). These measurements are




later used to correct the count rates of mass analyzed ions. The background
count rate in the first detector, which is a so called spiraltron, is generally
negligible and is not corrected for.

The maximum energy range is 0 eV/e (or spacecraft potential) to 17.9 keV/e,
divided into 32 contiguous channels, but the lowest channel, from 0 eV/e to
about 100 eV/e, is normally limited to energies above 10 eV/e by an RPA (re-
tarding potential analyzer) in the entrance. That same RPA is used to provide
"cold plasma™ data from 0 to 100 eV/e (retarding within the lowest channel)
during part of some measurement cycles. Because of measurement uncertainties
associated with spacecraft charging and plasma convection, the "cold plasma"
data have not been included here. The lowest "hot plasma"™ channel, the one
covering 10 eV/e to 100 eV/e, has been used only sparingly for those same rea-
s0ns.

All velocity moments, with one exception (see below), use 100 eV/e as the lower
energy limit. As far as moments are concerned, the highest energy channel
(above 16 keV/e) has not been used either, because of a slight variation over
time of the mass peak locations in that channel. The energy range of moments
is therefore generally 100 eV/e to (about) 16 keV/e, unless further limited by
a particular instrument energy/mass scan mode (see below) .

The mass range is from below 1 amu/e to about 150 amu/e, divided intoc 64 chan-
nels, but the most common scan cycles only sample 4 to 5 channels, corresponding
to the principal ions, plus a background channel (below 1 amu/e) .

2. ARCHIVAL DATA FORMAT

These archival data are a combination of ion data, magnetic field data, and s/c
ephemeris, generally sorted by instrument energy/mass scan cycle and placed in
five kinds of ASCII files, called the ED-, MD-, MC~, MS-, and EX-files, respec-
tively. There is one set of these files for each day of data, and the date is
part of the file names, represented by the last two digits of the year, followed
by three digits for the day of the year, as for example ED78057.DAT, etec. The
format and content of each kind of file are described in detail in following
sections,

The ion data are a combination of velocity moments, calculated two different
ways (using two different sets of assumptions about symmetry in velocity space),
and energy and mass spectra., The velocity moments are calculated both from the
total icn count rates in the energy analyzer, assuming that all counts are due
to H+ lons (and using one set of symmetry assumptions), and from the partial
count rates at M/Q = 1, 2, 4, and 16 in the mass analyzer, assuming those counts
to be due to the four principal magnetospheric ions H+, He++, He+, and O+, re-
spectively (and using both sets of symmetry assumptions). The "total ion" mo-
ments are listed in the ED-file, the partial (mass analyzed) moments are iisted
in the MD-file.

The energy spectra are based on mass analyzed counts only, and are listed in the
MC-file for the same four principal ions (same four M/Q values), plus a £ifth
ion, namely the O++ (M/Q= 8). The five energy spectra are a compacted represen-
tation of the raw count rates at each energy (spin-averaged and maximum).




The mass spectra (when produced) show the accumulated raw counts (and number of
samples) in each of the 64 mass channels in four energy ranges, These are list-
ed in the MS~file.

The magnetic field data (time averaged) are listed in all of the ED-, MD-, MC-,
and MS-files. In addition, the magnetic field measurements have been uszed in
conjunction with the ion data to determine pitch angles and ion plasma heta.

The s/c ephemeris is also listed with the ion data in the ED-, MD-, MC-, and MS-
files, but an extra set of half-hour interval parameters are listed in the EX-
file. That file contains only ephemeris, and has been used to label certain
data plots. These plots are available in hardcopy (see end of this document for
description).

3. TIME COVERAGE

These data have been produced to cover the PRIME archival period for the ISEE-1
and ISEE-2, from launch (October 22, 1977) through February of 1980. The cover-
age is continuous with the following exceptions:

a. The initial two weeks were devoted to extensive in-flight testing and
calibration of the experiment. The resulting data have not been used
for this archiving, so the beginning date is day 312 of 1977.

b, The instrument was normally turned off for 1.5 to 2 hours at perigee,
occasicnally longer (primarily to avoid the inner radiation belts).

c. Extended periods of "cold plasma” measurements (a few tens of hours
all together). No such measurements are included here, but they were
normally carried out as brief (few minutes) interruptions of longer
energy/mass scan cycles and do not normally show up as data gaps.

d. Solar wind measurements in the so called "sun~synchronous" mode.
In this mode data were taken at an increased rate in a narrow spin
angle sector around the sun direction, and no data were taken at
other angles, in order to maintain the same average data rate per
spin. These data have been judged too cumbersome to treat within
the particular format of this archiving. The resulting data gaps
are numercus and extensive, sometimes leaving an entire day blank.

e. Gaps in the data transmission/reception or poor quality reception.
These are usually of modest duration (few hours) but fairly common.

4. NUMERICAL ACCURACY

The absolute calibration of the instrument is believed to have been accurate to
better than 30% in the early phase of in-flight operations., This estimate is
based mostly on pre=flight tests in the laboratory, but also on extensive early
in-flight confirmation of the location and shape of major peaks in M/Q spectra.
As discussed below (in connection with the MC~file), the mass analyzed portion
of these archival data have been derived from counts acquired at the higher of
two detector triggering levels, in order to minimize the effect of background.




This triggering level has become progressively less sensitive over the years,
but it has been monitored, and the count rates have been adjusted accordingly,
before being used in the moment calculations. These adjustments are believed to
have maintained the absolute calibration accuracy to within about 30% to 35%
during high (normal) sensitivity operations.

4.1 Normal High Sensitivity Mode

These estimates assume ideal conditions, however, which means that the differen-
tial flux of any ion species is isotropic within the field of view of each sam-
pling, constant in energy over the width of each energy channel, and constant in
time during each sampling. Any or all of these conditions may be violated in a
real situation, and the resulting error may be significantly greater than 35%.
To take an extreme example: if a phase space density is inferred from the count
rate in the lowest energy channel, from between 10 eV/e and slightly beyond 100
eV/e, that count rate is divided by 40 eV/e (the weighted center energy). If in
fact the ions all have energies near the lower or upper edges of this channel,
then the phase space density will be either four times too small or almost three
times too large. Errors of a similar magnitude may occur when the ion flux has
an extremely narrow angular distribution, or when it varies rapidly in time.

The energy distribution is of less concern at higher energies (smaller delta-E
over E), but the potential error in phase space density due to narrow angular
distributions can be large at any energy, especially in low (normal) bit rate,
where the instrument sweeps through 30 deg of spin angle during a sampling

(1/4 sec).

Summing (weighted) phase space densities intc moments does reduce the relative
measuring errors, but to infer complete three-dimensional moments from these
data requires assumptions about that part of the unit sphere which is not being
sampled. The potential new errors are impossible to calculate, of course, but
they can be minimized by making realistic assumptions. The moments listed in
the MD-file have been calculated two ways, using two entirely different sets of
assumptions (see file description), each set being optimal in some part of the
ISEE-1l environment. As can be seen from the listed numbers, the two ways of
calculating number densities, for example, produce nearly the same result much
of the time, at least in the magnetosphere. If the respective set of assump-
tions is correct, then the moment calculations are intrinsically accurate to
within a few percent.

4.2 Low Sensitivity Mode

If operated normally, the particle counters will saturate when exposed to the
high directional flux of H+ in the magnetosheath and solar wind. Even the He++
may cause saturation in these regions of space. To avoid this and to increase
the dynamical range of the data, the instrument was designed to have a second
commandable detector function that would reduce the sensitivity by about two
orders of magnitude. This is accomplished in one case by turning off one of two
power supplies (in the mass analyzer) and by shifting the power tc another de-
tector in the other case (in the energy analyzer). For the most part, this sen-
sitivity change is programmed to occur automatically when the count rate exceeds
a certain threshold, and to be deactivated at the start of the next group of
commands, that is typically within 8 sec in low bit rate and within 2 sec in




high. New commands are activated at intezrvals that are multiples of 32 sam-
plings, called "octaves"™, usually at every such octave. Normally the instrument
maintains the same mass channel for one or more whele octaves at a time as well.

In theory this dual sensitivity function is simple enough, but it has several
practical problems, especially when it is set to be automati¢. The change to
low sensitivity takes a finite known time (close to one second), but the telem-
etry bit stream dces not allow the exact starting time tc be shown, only the af-
fected octave is flagged. Instead the time of change must be estimated from the
sequence of count rates, which is hampered by rapid strong variations in the ion
flux. In automatic operation it is also reset to normal in an automatic fashion
(takes negligible time), so the change to low sensitivity may be repeated as of-
ten as every octave (or every other octave in high bit rate).

During the computer processing of these archival data, the transitions from high
to low sensitivity have been treated as data dropouts, for simplicity, and only
counts taken at least 1.5 seconds (1/2 spin) beyond the estimated start of each
transition have been included, after multiplication by a constant scaling factor
representing the end state (no such multiplication in the MS-file). This method
avoids having the transient count rates multiplied by the wrong variable scaling
factor, due to uncertainties in the exact timing, but it creates a systematic
undersampling of the ion flux near its maximum and on one side of this maximum,
The situation is further aggravated by the fact that these automatic sensitivity
changes tend to occur where the ion fluxes have the strongest anisotropies and
the narrowest energy distributions.

In view of these difficulties, all data obtained in low sensitivity mode should
be treated with suspicion. They show the gross and qualitative plasma proper-
ties very well, but the tabulated numbers may be substantially wrong. If it is
important to establish absolute values, it is worth comparing these numbers with
archived data from some of the other particle instruments on the ISEE-1 and -2.
The data most often obtained in this mode are those in the ED-file and the H+
data in the MD-, MC-, and MS-files., Sometimes the He++ data are also affected,
A1l dataz obtained this way are clearly flagged (see file descriptions).

3. KNOWN ERRORS

aAll data, including the magnetic field data, have been screened very rigorously
with respect to potential problems in the telemetry transmission and reception.
Any time the telemetry quality flags suggest a potential problem, all data that
could possibly be affected have been discarded without further investigation.
In addition, every ion count rate and every magnetic field reading have been
examined for clearly "unrealistic®™ values, that is unrealistically large values
under given circumstances (given region of space). Such values have been dis-
carded on an individual basis (sample by sample).

5.1 Ion Data

The remaining errors, as far as they are known, are very few and ought to be

obvious from the wider context, especially when the various files are intercom-
pared. One group of known errors consists of a few isolated "bursts of counts®
in the MS-file (mass spectra) at M/Q values where no significant ions are to be




expected. Another group of suspected errors consists of a few isolated "bursts
of ions" having strangely repetitive count rate and angie of motion, as evident
in the MC-file.

5.2 Magnetic Field Data

These have more errors in them, unfortunately, but that is coffset by the fact
that expertly processed values can be obtained from other archival files sup-
pPlied by the Principal Investigator for the ISEE-1 Fluxgate Magnetometer (C. T.
Russell; NSSDC identificatien No. 77-1022-04). There are two main types of er-
rors occurring here, one brief error often present at the gain changes (at most
once or twice per orbit) due to a misalignment of the gain flag and the actual
data on the tape, and another less common but longer lasting error that may ap-—
pPear in connection with certain offset corrections (related to the antenna flip
status). These errors are more fully explained in the descriptions of the ED-
and MD-files, along with methods teo regcognize the errors (see also description
of hardcopy plots at the end of this document). Errors in the magnetic field
only affect part of the icon data, namely the beta value and the moments that
are based on pitch-angle binning (the second method used in the Mb-file) .



€. THE EP-FILE

This file contains data from a particle counter called the "energy detector"®,

or "ED", which intersects the ions after energy analysis but before mass analy-
gis. The count rates have been converted to certain velocity moments assuming
that all counts are due to protons. These moments are thus not directly compa-
raple to any of the moments in the MD-files, unless the protons are indeed the
dominant species. Even in that case, there may often be significant differences
between the ED and MD proton moments, because the ED and MD particle counters
respond to ions with slightly different external angles of motion (see above),
and the twe sets of count rates are usually averaged over different times.

Since the ED count rates are independent of the mass channel selection, and the
energy channels are normally scanned at a higher rate than are the mass chan-
nels, it is usually possible to obtain several consequtive sets of ED moments
during each complete instrument scan cycle. This advantage has been utilized
whenever possible, and the ED averaging intervals are more or less independent
of the phase of the instrument cycle. The criterion most commonly used for de-
fining the ED intervals is to have a "sufficiently dense" coverage in energy
and spin phase angle. This criterion varies with different types of energy and
mass scan patterns, but typically amounts to having at least every other energy
channel sampled in each of 12 spin angle sectors (30 deg wide sectors). The
missing matrix points are filled in by interpolation between adjacent points
befcore the moments are calculated.

The criterion for ending each ED averaging interval is modified when the instru-
ment is in low sensitivity mode {usually set by automatic triggering at extreme
count rates) and, at the same time, the count rates show strong (10-fold or
stronger) spin phase modulation. At such times the ED intervals are made equal
to the instrument scan cycle. This situation occurs mest cften in the solar
wind. The purpose is to suppress artificial oscillations in the moments caused
(in some modes) by spin phase dependent energy samplings. The modification has
not been applied uniformly throughout the entire data set, however, so there are
periods of "strange" and non-physical modulations in the ED moments, especially
in the densities. At any rate, all data taken in low sensitivity mode should
be treated with care; they are not intended to represent accurate quantitative
measurements, but they have been included to complete the gross gqualitative
picture and to provide continuity between times of normal magnetospheric data.
All low sensitivity data are flagged as such (see below).

Unlike the MD data, the ED data have not been corrected for background counts
due to penetrating radiation (not measured), but they are known to be much less
affected by that problem than are the MD data (different kinds of detectors).
The ED data also differ from the MD data in that no standard deviations are cal-
culated from the combination of counts (a saving in CPU time and output volume).
1f necessary, approximate upper limits on the ED standard deviations can be es-
timated from the corresponding standard deviations in the MD~file (the MD data
have additional variance associated with background correction).




€.1 File Format
The ED-file has been written by a2 formatted sequential FORTRAN WRITE:

WRITE(9,210)IYYDDD,IUTSEC,BXED,BYED,BZED,BTED,ITHETB,IPHIB,
*EDDNS,EDEMN,EDVEL,IEDANG,ACSEC,XCSEC,ENRGl,ENRGZ,RX,RY,RZ

210 FORMAT(2I6,4F8.1,I4,IS,3(lPE10.2),IS,2(0PF8.2),2F5.1,3F6.1)
The variable names represent the following guantities:
IYYDDD is the yYear (two digits) and day of year (three digits).

IUTSEC is the universal time in seconds at the midpoint of the averaging
interval. The nominal length of each interval is defined by the
distance between adjacent midpoints, but the actual length may vary
somewhat because of time gaps (noise) in the data (see ACSEC below).

BXED, BYED, BZED, and BTED are the GSE components and absolute value, respec-
tively, of the measured magnetic field, each averaged cver the ED
interval (for data quality check, see next section), The unit is
"nanotesia” ("nT"}, or equivalently, "gamma®.

ITHETB and IPHIB are, respectively, the magnetic field elevation and longitude
angles in GSE coordinates. ITHETB ranges from -90 deg (scuthward) to
+90 deg (northward), IPHIB from -180 deg (antisunward) to +180 deg (anti-
sunward), with 0 deg being sunward and 90 deg duskward. These angles
have been calculated from the time averaged field components, and are
rounded to the nearest integer.

EDDNS is the ion number density in "/cm3” {assuming protons) contained in the
nominal energy range from 100 eV to about 16 keV (see also next section) .

EDEMN is the "thermal™ ien energy in "keV"™, that is the mean energy (0.1 -
16 keV) minus the energy associated with the common drift motion.

EDVEL is the common drift speed in "km/sec"” in a plane parallel to the s/c¢
spin plane, that jis approximately in the solar ecliptic plane.

IEDANG is the longitudinal direction angle of that same drift, with 0 deg
being sunward, and $0 deg duskward (-180 deg to +180 deg).

ACSEC is the number of seconds of data included in the moment e, This number
is normally at least 6% smaller than the length of the averaging inter-
val, since neither the lowest nor the highest energy channels are in-
cluded (may be further reduced by data gaps).

XCSEC 1is the number of Seconds during the averaging interval when the ED detec-
tor was in low sensitivity mode. This number is almost always zere in
the magnetosphere, but usually nonzero in the magnetosheath and solar
wind. If nonzero, it implies that at least some of the count rates have
beern multiplied by a crude scaling factor (= 130} to compensate for the
reduced sensitivity.

—



ENRGl and ENRGZ are, respectively, the lower and upper energy limits used in the
moment calculations, in units of "keV", These are normally 0.1 and 16.1,
but may be modified in some modes (cf. comments on energies above) .,

RX, RY, and RZ are the GSM coordinates of the s/c (at midpoint of interval) in
units of "earth radii". On the rare occasions when the GSM coordinates
are unavailable (due to faulty ephemeris tape) the GSE coordinates are
used instead (available On raw data tape). Those occasions are flagged
in the EX-file (also flagged in the MC-, MD- and MS-files).

6.2 Further Explanations of Certain Variables.

already been archived at the NSSDC by the magnetometer principal investigator
(Prof. C. T. Russell; NSSDC identification number 77-1022-04), but are not in-
tended to supplant those. The values derived here may not have been adequately
screened against telemetry noise or adjusted for instrument anomalies, so it is
recommended that the PI provided data be ¢onsulted whenever there is doubt about
accuracy. There are two types of errors known to occur here;

a. When the magnetometer is commanded to low gain on the inbound leg of
the s/¢ orbit, usually between R = 8 Re and = 3 Re, the corresponding
flag may show up slightly too late on the raw data tape, resulting in
2 brief underrepresentation of the field by a factor of 32. This may
last for about a minute or less (part of one major frame) and affects
a8 single ED interval, This error cught to be fairly obvious in the ED
data, and therefore traceable in the MD data as well (by comparing the
times). The corresponding mismatch at high gain command on the out-
bound leg, that is a sudden 32-fold increase of the field, is usually
discovered as "unreal™ and corrected,

b. Ccecasicnally, it appears that the wrong antenna flip status has been
inferred from the raw data behavior (pertains to the s/c Y and 2z co-
crdinates), resulting in anomalous modulations of the GSE components.
These modulations cause the Sum BXED**2+BYED**2+BZED**2 to be much
smaller than the Square of the time-averaged absolute field strength
BTED**2, It is recommended that the two measures of field strength
be compared routinely, and that other magnetic field data be consulted
if those two differ by more than a few percent. An additional (or
alternative) check can be made using certain MD data (see below) .

The velocity mements have been calculated from a 32 energy channel (covering the
entire range from 10 eV to about 18 keVv) by 12 spin angle sector (30 deg each)
matrix of time-averaged count rates in the following steps:

I. A phase gpace density is assigned to each matrix point, using the
local count rate when available, or interpolating between adjacent
count rates if the point has not been sampled. The bottom and top
énergy channels are included in the interpeolation procedure, when
necessary, but not in the integration {(summation) over energy.




II. Within each energy channel the phase space densities are weighted
by cosines or sines of the spin angle (center of sector) and summed
over angle to form two orthogonal projections. These projections
are in turn weighted by energy and by an energy bandwidth (see below)
and summed over energy channels, forming two crthogeonal components,
approximately the GSE X and Y components, of a vector that is pro-
portional to number flow density. Both components are then divided
by a total (scalar) sum of phase space densities weighted by the
energy bandwidth and by the square root of the energy, that is by a
sum proportional to number density, to form (approximate) X and Y
drift velocity components, and an angle IEDANG.

III. A spherical coordinate system is envisioned with its polar axis along
the drift velocity vector, that is in the GSE X-Y plane. It is now
assumed that the phase space density has azimuthal symmetry in this
coordinate system (rotational symmetry around drift velocity vector).
The number density, drift speed (but not angle), and mean energy are
recalculated by summing over solid angle and energy in this system.
The solid angle weighting factors in this case are zones on a unit
sphere, each defined at the intersection with the GSE X-Y plane by the
boundaries of a 30 deg spin angle sector, or by one boundary and the
drift velocity vector. These zones are partially overlapping, and
summing over 12 spin angle sectors (typically = 14 zones) means cover-
ing the unit sphere twice, so a factor 1/2 is applied to each sum.

The drift speed (EDVEL) and mean energy (EDEMN) are obtained by divid-
ing flow density and energy density, respectively, by the number den-
sity (EDDNS). The mean energy is converted to "thermal™ energy by
subtracting the equivalent drift energy.

If the drift speed in step II is less than 14 km/sec (less than 1 eV energy},
the coordinate system is instead aligned with the X-Y projection of the magnetic
field, that is with the angle IPHIB, provided the elevation angle ITHETB is be-
tween -45 and +45 deg. If the latter is not the case, and if the drift speed is
below 14 km/sec, the coordinate system is aligned with the s/c spin axis, and
the phase space densities are treated as isoctropic. Only density and mean en-
€rgy are recalculated in these two cases.

The summation over energy treats each energy channel, except the second cne
(first channel not included), as a point measurement at the center energy, and
takes the energy bandwidth to be the distance between adjacent channels in the
trapezoidal fashion. At the second channel an extra term is added to extend the
integral from the center energy downward to about 0.1 keV, assuming the flux to
be a constant. This addition brings the mathematical energy range in better
agreement with the instrumental range of acceptance,

The variable ACSEC is a sum of elementary time segments associated with each
commanded setting of the power supplies controlling energy and mass channels.
These elementary times are 1/4 sec during low bit rate operation (about 80% of
the time) and 1/16 sec during high bit rate operation. These times include the
resetting of the power supplies, however, and are slightly longer than the times
associated with particle counting. For simplicity, the particle counting is
interrupted for about 12% of the elementary time segments in both low and high
bit rate operation to allow for resetting. The ACSEC therefore exceeds the ac-
tual particle counting time by about 14% in both cases.
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7. THE MD-FILE -

This file contains data from a particle counter called the "mass detector™, or
"MD", which receives the ions after both energy and mass analysis. Count rates
of the four principal magnetospheric ion species, the H+, He++, He+, and O+,
have been sorted by 32 energv channels (10 eV/e to 18 keV/e}, 12 spin angle sec-
tors (30 deg each) and 9 pitch-angle ranges (20 deg each) and averaged over each
complete energy/mass scan cycle of the instrument. At the end of each cycle the
averaged count rates have been converted to certain velocity moments using two
different assumptions: the velocity distributions have rotational symmetry a-
round either (A) the bulk flow vector or {B) the local magnetic field direction
(see below). Note: the ion labels are applied to certain M/Q values (the in-~
strument does not measure mass per se) and may be inappropriate in the magneto-
sheath and sclar wind, especially at M/Q= 4 (He+).

The energy/mass scan cycles vary in length from a few minutes to about 20 min
or more, depending on the instrument mode of operation. Each cycle may cover
only a few mass channels and a2 reduced energy range, or it may cover the full
eénergy range at each of 64 mass channels (load mode). The most common modes in
the magnetosphere provide for multiple energy scans at each of 5 to 7 mass chan-
nels (including a background channel at M/Q < 1), where each energy scan may
sample a different subset of the 32 energy channels {(e.g. every fourth channel
in four interleaving scans), and each energy channel is maintained for about
four seconds (1.3 s/c spin cycles). In addition, each cycle may contain a few
scans through all 64 mass channels at a few energies, as well as one or two
brief scans through the RPA voltages in the lowest energy channel (cold plasma
measurements not included herxe). 1In order to simplify tabulation of moment s,

ne distinction is made here between different phases of a given cycle. That is,
all moments are treated as averages over the same cycle, although different ions
were in fact sampled at different phases (the same ion often more than once per
cycle) .

All MD moments have been corrected for background counts due to penetrating
radiation (mostly MeV electrons and associated bremgstrahlung). This has been
done by subtracting an average background, that is the average sampled during

a given energy/mass scan cycle, from the average ion count rates in each energy
and angle bin. As a conseguence, normally non-negative moments such as number
density may end up negative, when the count rate of a given ion is very close to
background levels, and the count rate in the background channel happens to be on
the high side due to normal statistical or temporal fluctuations. This is to be
expected, and negative values ought to be included in any statistical averaging
of number densities from these files, in order not to bias the result.

All MD moments have = standard deviation assigned to them. This one accounts
for purely statistical uncertainties, those associated with Peisson counting
statistics. 1In all cases but one, the tabulated value is an integer number be-
tween 0 and 999, which represents the ratic in percent (%) between the standard
deviation and the absolute value of the moment itself, rounded downward (values
greater than 299 assumed irrelevant). The one exception is the bulk flow angle
{drift direction angle) in the GSE X-Y plane (spin plane), where the standard
deviation is expressed as an angle between 0 and 360 deg, rounded tc the nearest
integer,
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The variance (square of standard deviation) of a given moment, or a given com-
bination of moments (as in bulk velocity and mean energy), has been calculated
in a customary fashion by taking the partial derivative with respect to the
count rate in each energy and angle bin included in the moment (in both numera-
tor and denominator, where applicable), sguaring the derivative, multiplying it
with the variance of the assocciated count rate, and adding such terms over all
bins. If the same count rate is used twice, in order to replace a missing sam~
ple in an adjacent bin (see below), its contribution to the variance is adjusted
50 as to reflect the reduced number of independent samplings. All standard de-
viations, except the one assigned to bulk flow angle {see below), include a con-
tribution from the variance of the background measurement. The reason for the
exception is that the background measurement, although subtracted from all other
count rates, is & scalar (single number) that cancels out from the calculation
of flow angle.

For various reasons, the data may be statistically insufficient to allow a given
mement {or combination of moments) to be calculated. If the number density has
been calculated tc be a negative number (background measurement too high), for
example, it makes no sense to even attempt to calculate a mean energy. And if
only a few energy channels have been sampled (due to noisy data), it makes no
sense to calculate any of the moments, since the output format presumes a cer-
tain degree of consistency. Whenever a moment calculation fails, the corre-
sponding standard deviation is set egual to -i.

7.1 File Format

The MD-file has been written in groups of five lines (records), using
formatted sequential FORTRAN WRITE statements as follows:

The first of five lines is a title line:

WRITE (8,230) IYYDDD, JSTART, JSTOP, RX,RY,RZ,RT,DZ, IMLAT, TLOCL,
*BXMD, BYMD, B2MD, BTMD , BETA, IDBETA, BCTR, MDTCR,
*ENEMAXY, IRATE, RSEY, RSEZ

230 FORMAT(I6,215,5F6.1,I4,F5.1,4F8.1,1PE10.2,13,1PE10.2,13,
*QPF5.1,12,2F6.1)

The variable names represent the following gquantities:
IYYDDD is the year (two digits) and day of year (three digits).

JSTART is the universal time in minutes at the beginning of the averaging
interval, that is the time of the first good data in that interval.
This is normally at the start of an energy/mass scan cycle, unless
some initial data in that cycle are bad.

JSTOF is the universal time in minutes at the end of the averaging interval,
that is the time of the last good data in that interval. This is
normally at the end of an energy/mass scan cycle, unless the last
data in that cycle are bad,
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RX, RY, RZ, and RT are, respectively, the GSM X, Y, Z, and radial distance
at the midpeint of the averaging interval, all in units of "earth
radii"™ ("Re"). RY and RZ are set to 999. if GSM coordinates not
available (RX same in GSE).

D2 is the distance in "earth radii"™ (at midpoint) from the nominal neutral
sheet in the geotail according to Fairfield and Ness [J.Geophys. Res.,
75, 7032, 1870!. This is only displayed for GSM X < -11 Re, otherwise
set to 9939, If no GSM coordinates available, it is set to O.

IMLAT is the geomagnetic latitude in degrees (at midpoint), rounded to the
nearest integer. This is set to (0, if no ephemeris tape available.

TLOCL is the geographic local time in hours and 1/10 hours (at midpcint).
This is set to 0.0, if no ephemeris tape available,

BXMD, BYMD, BIMD, and BTMD are the GSE components and absolute value, respec~
tively, of the measured magnetic field, each averaged over the whole
MD interval (for data gquality check, see next section). The unit is
"nanotesla™ {"nT"), or equivalently, "gamma®,.

BETA and IDBETR are a gimplified representation of the ion plasma beta and its
standard deviation (% of absolute value). Its definition is explained
in the next section.

BCTR  is the average background count rate in counts/sec.

MDTCR is a flag showing which of two detector pulse hight triggering levels
has been used (= 2 in these data).

ENEMAX is the maximum energy sampled, in units of "keV/e", or equal to 16.1,
whichever is smaller (16.1 is maximum in moments). Even if it is listed
as 16.1 (typical) the moments of some ion species may sometimes be lim-
ited to lower energies, depending on the energy/mass scan mode (see next
section),

IRATE is a flag showing which of two data accumulation (and telemetry trans-
mission) rates has been used. The low or normal rate (80% of the time)
is shown by IRATE = 1, the high rate by IRATE = 4, Note: low rate means
four (4) samplings/sec, high rate means sixteen (16) samplings/sec.

RSEY and RSEZ are the GSE Y and Z (at midpeoint of averaging interval) in units
of "earth radii".

The next four lines list, respectively, the moments for H+ (K= 1), He++ (K= 2),
He+ (K= 3), and O+ (K= 4) (that is actually for M/C= 1, 2, 4, and 16):
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WRITE (8,240) DNSS, IDO,DNS8, ID1, EMN8, ID2,
*VDRFT, ID3, IDRFT, ID4,

*BGD, ID6,ACSEC, XCSEC,
*IPAMIN,IPAMAX,DENSB,ID?,EPERS,IDS,EPARB,IDQ

240 FORMAT(4(lPElO.Z,I3),IS,I4,lPElO.Z,I3,0PFT.Z,OPFG.Z,
*14,14,1PE10.2,1I3,2(1PES.2,1I3))

270 CONTINUE
The variable names represent the following quantities:

DNSS and ID0 are the number density in "/em3" and standard deviation (% of ab-
solute value) of ions with energies between 10 eV/e and about 100 eV/e,
that is of ions in the lowest energy channel (with RPA voltage fixed at
0 v).

DNS8 and ID1 are the number density in "/cm3" and standard deviation (% of ab-
solute value) of ions with energies between about 100 eV/e and 16 keV/e
(normally) .

EMNE8 and ID2 are the mean energy in "keV" and standard deviation (%) of ions in
the nominal energy range from 100 eV/e to 16 keV/e. Note: this is total
energy, including bulk motion, and it is in units of "keV", not "kev/e",

VDRFT and ID3 are the common (among those ions) drift speed (bulk flow speed)
in "km/sec™ and standard deviation (%) of ioms in that same energy range
(100 ev/e - 16 keV/e). This drift speed ig in the s/c spin plane, that
is approximately in the GSE X-Y plane.

IDRFT and ID4 are the longitudinal direction angle of that same drift and its
standaxd deviation, both in "degrees". IDRFT = 0 is sunward and = 90 is
duskward (~180 deg to +180 deg). 1ID4 is between 0 and 360 deg.

These moments, from DNS5 through IDRFT, assume that the velocity distribution
has rotational symmetry around the drift (flow) wvector (in the GSE X-Y plane).

BGD and ID6 are the equivalent isotropic density in "/em3", over the 100 eV/e
to 16 keV/e range, and standard deviation (%) corresponding to the meas-
ured average background count rate. That is, BGD is egual to the total
background correction of DNS8 (a number already subtracted from DNS8).
The ID6, when expressed in absolute terms, is part of ID1.

ACSEC is the number of seconds of data included in the moments for that ion
species. This number is normally a small fraction of the length of the
averaging interval (energy/mass scan cycle).

XCSEC 1is the number of seconds during the averaging interval when the MD detec-
tor was in low sensitivity mode and, at the same time, was sampling that
particular ion species. This number is almost always zerc in the magne-
tosphere, but usually nonzero for H+ in the magnetosheath and solar wind.
In the latter cases it is often nonzero for He++ ions as well, 1If it is
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not zero, it implies that at least some of the count rates of that ion
species have been multiplied by a crude scaling facter (= 65 for MDTCR
= 2) to compensate for the reduced sensitivity.

IPAMIN and IPAMAX are the minimum and maximum pitch angles in "degrees™ sampled
for those ions, rounded to the nearest integer. Note: if the magnetic
field is properly measured and corrected for magnetometer offsets, then
the sum of these angles, IPAMIN + IPAMAX, should range between about
170 deg and 180 deg.

DENS8 and ID7 are the number density in "/cm3" and standard deviation (% of ab-
solute value) of ions in the 100 eV/e - 16 keV/e range, assuming that the
velocity distribution has rotational symmetry around the local magnetic
field vector (see next section for Ffurther explanations).

EPER8 and ID8 are the mean perpendicular energy (perpendicular to magnetic
field; two degrees of freedom) in "keV" and standard deviation (%) of
ions in the 100 eV/e ~ 16 keV/e range, assuming that same kind of
symmetry,

EPARE and IDY9 are the mean parallel energy (parallel to magnetic field; one
degree of freedom) in "keV" and standard deviation (%) of ions in the
100 ev/e -~ 16 keV/e range, assuming that same kind of symmetry.

7.2 Further Explanations of Certain Variables,

The magnetic field values provided here may to some extent duplicate what has
already been archived at the NS55DC by the magnetometer principal investigator
(Prof. C. T. Russell; NSSDC identification number 77-102A-04), but are not in-
tended to supplant those. The values derived here may not have been adequately
screened against telemetry noise or adjusted for instrument anomalies, so it is
recommended that the PI provided datz be consulted whenever there is doubt about
accuracy. There are two types of errors known to occur here:

@,  When the magnetometer is commanded to low gain on the inbound leg of
~ the s/c orbit, usually bhetween R = 8 Re and = 5 Re, the correspcnding
flag may show up slightly too late on the raw data tape, resulting in
@ brief underrepresentation of the field by a factor of 32. This may
last for about a minute or less (part of one major frame) and affects
a2 single MD interval. This error ought to be fairly cbvious in the ED
data, and therefore traceable in the MD data as well (by comparing the
times). The corresponding mismatch at high gain command on the out-
bound leg, that is a sudden 32-fold increase of the field, is usually
discovered as "unreal™ and corrected,.

b. Occasionally, it appears that the wrong antenna flip status has been
inferred from the raw data behavior (pertains to the s/c Y and Z co-
ordinates), resulting in anomalous modulations of the GSE components.
These modulations cause the sum BXMD**2+BYMD**2+BIMD**2 to be much
smaller than the square of the time-averaged absolute field strength
BTMD**2. It is recommended that the two measures of field strength
be compared routinely, and that other magnetic field data be consulted
if those two differ by more than a few percent. B&n additional (or
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alternative) check can be made by summing IPAMIN and IPAMAX., If the
sum is several degrees smaller than 170 deg or several degrees larger
than 190 deg, then the magnetic field should be in doubt.

The velocity moments have been calculated two ways, A and B, using either of two
energy-angle matrices. Both matrices consist of 32 energy channels (covering
the entire range from 10 eV/e to about 18 keV/e}, but one has 12 spin angle sec-
tors (30 deg each) and no pitch angles, the other has 9 pitch-angle sectors (20
deg each) and no spin angles. In method A, using 12 spin angle sectors, the
calculations consist of the following steps:

A.T

A.III

A phase space density and a corresponding standard deviation are
assigned to each matrix point that has been sampled, using the
local average count rate, minus an average background count rate,
and the number of samplings. No interpolations are made at this
stage.

Within each energy channel that has been sampled (usually all have),
except the bottom and top ones, the phase space densities are weighted
by cosines or sines of the spin angle (center of sector) and summed
over angle to form two orthogonal projections. At this stage the
phase space densities are interpolated in angle, if some angular bins
have no samples. These projections are in turn weighted by energy and
by an energy bandwidth (see below) and summed over energy channels,
forming two orthogonal components, approximately the GSE X and Y com-
ponents, of & wvector that is proportional to number flow density.

Both components are then divided by a total (scalar) sum of phase
space densities weighted by the energy bandwidth and by the sgquare
root of the energy, that is by a sum proportional to number density,
to form (approximate} X and Y drift velocity components, and a drift
angle IDRFT. Similar summations are carried out with the variances
(square of standard deviations), using the corresponding partial de-
rivatives (squared) as weights, to derive the standard deviation of
the drift anglie (ID4).

A spherical coordinate system is envisioned with its polar axis along
the drift velocity vectoxr, that is in the GSE X~Y plane, It is now
assumed that the phase space density has azimuthal symmetry in this
coordinate system (rotational symmetry around drift velocity vector).
The number density, flow density (but not angle), and energy density
are recalculated by summing over solid angle and energy in this system,
The solid angle weighting factors in this case are zones on a unit
sphere, each defined at the intersection with the GSE X~Y plane by the
boundaries of a 30 deg spin angle sector, or by one boundary and the
drift velocity vector. These zones are partially overlapping, and
sunming over 12 spin angle sectors (typically = 14 zones) means cover-
ing the unit sphere twice, 8¢ a factor 1/2 is applied to each sum.

The drift speed (VDRFT) and mean energy (EMN8) are obtained by dividing
flow dengity and energy density, respectively, by the number density
(DNS8). No drift energy is subtracted from this mean energy. The cor-
regsponding standard deviationg (ID3, IDZ, and IDl) are derived from
similar sums of variances, using partial derivatives as weights,
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A.IV The partial number density of ions in the bottom energy channel (DNS5)
and the corresponding standard deviation (ID0) are also calculated in
this coordinate system, although in this case the energy "sum" has a
single term covering the channel width (10 eV/e to about 100 eV/e).

If the drift speed in step A.II corresponds to less than 1 eV (less than 14
km/sec for H+, less than 4 km/s for O+, etc.), then the cocordinate system is
instead aligned with the X-Y projection of the magnetic field (calculated from
BXMD and BYMD), provided the field elevation angle (including BZMD) is between
-45 and +45 deg. If the latter is not the case, and if the drift speed is be-
low minimum, the coordinate system is aligned with the s/c spin axis, and the
phase space densities are treated as isotropic. Only density and mean energy
are recalculated in these two cases.

In method B, using 9 pitch-angle ranges (0.0 - 19.9, 20.C - 39.9, etec.),
the steps are as follows:

B.I A phase space density and & corresponding standard deviation are
assigned to each matrix point that has been sampled, using the
local average count rate, minus an average background count rate,
and the number of samplings.

B.II If only part of the pitch-angle range has been sampled, which is
often the case (indicated by IPAMIN and IPAMAX), then the empty
angular bins near 0 deg and 180 deg are assigned the same phase
space density as the nearest sampled bin (closer to 90 deg) at
the same energy.

B.IIT »A spherical cocrdinate system is envisioned with its pelar axis
along the magnetic field vector (arbitrary direction). It is now
assumed that the phase space density has azimuthal symmetry in this
coordinate system (rotatiocnal symmetry around magnetic field vector),
which is to say that the phase space densities in the 9 pitch-angle
bins represent the entire unit sphere. The number density and the
parallel ({axial) and perpendicular energy densities are calculated
by summing over solid angle and energy in this system. When summing
over solid angle, the parallel and perpendicular energies are repre-
sented by, respectively, the cosine square and the sine square of
the pitch angle at the center of each bin, The solid angle weighting
factors in this case are 9 contiguous zones on a unit sphere, each
defined by the boundaries of a 20 deg pitch-angle sector. The two
mean energies (EPAR8 and EPER3) are obtained by dividing the respec-
tive energy densities by the number density (DENS8). The correspond-
ing standard deviations (ID9, ID8, and ID7) are derived from similar
sums of variances, using partial derivatives as weights. Only the
standard energy range (0.1 - 16 keV/e) is included here.

EPER8 and EPARB should have a ratio of 2:1 if the velocity distribution is iso-
tropic {or if the count rates have been extrapolated from a single bin at 90 deg
pitch angle), since EPERS represents two degrees of freedom and EPARS only one.
Due to rounding-¢ff errors in the summation over angle, however, the isctropic
ratio is not exactly 2, but about 1.969. More specifically, if statistical and
instrumental errors are neglected, EPERS is very nearly exact (about 0.02% too
small), but EPARS is about 1.55% too large. Naturally, neither energy will be
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very meaningful if the magnetic field is in error (see above).

The "ion plasma beta" listed in the title line, BETA, is actually calculated
with method A. The ion pressure used here is equal to 2/3 (two degrees of free-
dom) of the sum of "thermal" energy densities of the four ion species, that is
total energy densities minus the energy densities associated with the respec-
tive drift speed, as calculated assuming symmetry around the respective drift
velocity vector., This pressure has been divided by a magnetic pressure based

on BIMD. An alternative and more formally correct value may be calculated using
the "gyrotropic" density DENSE and perpendicular energy EPER8, although those
quantities do not account for bulk flow (drift). In case the magnetic field

is suspect, and other field measurements are available, the beta can only be
recalculated with method A (using DNS8, EMNS, and VDRFT for each ion).

The summation over energy treats each energy channel, except the first and
second ones, as a point measurement at the center energy, and takes the energy
bandwidth to be the distance between adjacent sampled channels in the trape-
zoidal fashion, ignoring intermediate channels with no samples. At the second
channel an extra term is added to extend the standard energy integral from the
center of the channel downward to about 0.1 keV, assuming the flux tc be a con-
stant. This addition brings the mathematical energy range into better agreement
with the instrumental range of acceptance. At the first energy channel, which
is treated separately, the energy summation has only one term that includes the
channel width (10 eV/e - 100 eV/e) as a factor (only DNS5 and ID0 calculated).

Since the summations are done after the completion of an energy/mass scan cycle,
the energy channels have normally been sampied in a contiguous fashion, but the
summation procedures are set up to accept gaps of as many as four channels (due
to noilsy data), before declaring the data insufficient.

Depending on the scan mode, the lowest and highest energy channels sampled may

vary, and are sometimes different for different ions. The summation procedure

uses the actual lower and upper channels, so the moments of different ions may

on occasion cover different energy ranges. There are no flags to separate ions
in that regard in the MD-file (insufficient space), but the actual energy cov-

erage is shown for each ion in the MC-file (see below). See also the explana-

tion of ENEMAX above,.

The variable ACSEC is a sum of elementary time segments associated with each
commanded setting of the power supplies controlling energy and mass channels.
These elementary times are 1/4 sec during low bit rate operation (about B0% of
the time) and 1/16 sec during high bit rate operation. These times include the
resetting of the power supplies, however, and are slightly longer than the times
associated with particle counting. For simplicity, the particle counting is
interrupted for about 12% of the elementary time segments in both low and high
bit rate operation to allow for resetting. The ACSEC therefore exceeds the ac-
tual particle counting time by about 14% in both cases.
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8. THE MC-FILE

This file is essentially an abbreviated listing of the count rates that have
been converted to velocity moments in the MD-file. All relevant energy channels
are represented, but the spin angle bins have been replaced, in each separate
energy channel, by the peak count, the time of the peak (in seconds), the spin
angle of the peak (angle of motion of ions), a measure of the angular width of
the ion flux, and the spin-averaged count rate with standard deviation. No
pitch-angle information is listed, but the approximate pitch angle at the peak
count can be derived from the spin angle and the magnetic field orientation.

Count rates are listed for five ion gpecies, that is for the same four species
included in the MD-file: H+, He++, He+, and 0O+ (actually for M/Q= 1, 2, 4, and
16}, and, in addition, for doubly charged oxygen: O++ (M/Q= 8). The listing for
O++ is usually incomplete (contains £ill) because it has only been measured over
part of the energy range, or it has not been measured at all, depending on the
energy/mass scan mode. It is common to limit the measurement of the O++ to the
lowest 24 energy channels (to energies below about 10 keV/e), to avoid contamiw
nation by the more abundant O+, whose M/Q response function partially overlaps
with that of the O++ at the highest energies.

Usually the MC-file displays count rates from all 32 energy channels, but if
the energy/mass scan cycle is limited to a lower portion of the energy range
(as may be the case when the instrument has been commanded for solar wind or
magnetosheath cbservations), then the MC-file is also limited to lower ener-
gies. In such cases, it is not uncommon to have a different energy coverage
for different ions, but the MC-file lists the same number of channels (same
number of lines) for all five ion species, displaying dummy £ill where data
are missing. The fill consists of ~1 or =1.00.

Note: The MC-file is the only documentation of the actual energy ranges used
in the MD-file, in case different ions have been measured over different energy
ranges. The MD moment calculations will extend across missing intermediate en-
ergies, up to four contiguous missing channels (see above), but they will not
extrapolate below or above the end channels, and they will not extend above 16
keV/e (or below 100 eV/e in most cases). The actual ranges can be deduced from
the MC-file by the lowest and highest channels (lines) that have data {(rather
than f£ill). Usually the only places where the energy sweep is shortened and
made different for different ions are in the solar wind and in the magneto-
sheath, as predicted from average magnetosphere configurations.

In order to simplify the file format, all averaged counts are treated as repre-
senting the whole energy/mass scan ecycle, even though different ions were in
fact sampled at different phases of the cycle (the same ion often more than
once). However, the time labels on the peak counts do refer to the respective
times of sampling, rounded downward to the whole second,

All MC counts and count rates are raw data, except when the instrument has been
operating in low sensitivity mode. In that case the peak count and some counts
included in the spin-averaged rate have been multiplied by a crude scaling fac-
tor (= 63) to compensate for the reduced sensitivity. Such counts are tlagged
accordingly (see below). None of the counts or count rates has been corrected
for background counts due to pPenetrating radiation (mostly MeV electrons and as-
sociated bremsstrahlung). However, the average background count rate measured
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during each energy/mass scan cycle is listed as average counts per sample, along
with the sampling rate, which is expressed in number of samples per second here.

The MC counts and count rates may be converted to differential fluxes or phase
space densities using the instrument parameters listed in a separate section
below.

8.1 File Format

The MC-file has been written in groups of up to 34 lines (up to 33 records),
using formatted sequential FORTRAN WRITE statements as follows:

The first line in each group has a single character indicating the format of
the counts (1 or 2), the second line is a title line that also indicates how
many lines (energy channels) are to follow in the current group:

WRITE(11,243)IFORMT,IYYDDD,JSTART,JSTOP,RX,RY,RZ,RT,RSEY,RSEZ,
*DZ,IMLAT,TLOCL,BXMD,BYMD,EZMD,BTMD,BETA,IDBETA,BGND,IDBGND,
*MARXESO, NSPLPS

243 FORMAT(IZ/SIS,7F6.l,I4,F5.1,4F8.l,1PE10.2,I3,1P29.2,13,213)

The variable names represent the following quantities:

IFORMT is the format flag for the counts, showing either of two formats.
The standard format (IFORMT = 1) lists the averaged count rates in
floating point with two decimal places, the other one (IFORMT = 2)
rounds them to the nearest integer in order to aliow more positions
for the peak counts (always integers) on the same line.

IYYDDD is the year (two digits) and day of year (three digits).

JSTART is the universal time in seconds (not minutes) at the beginning of
the averaging interval, that is the time of the first good data in
that interval. This is normally at the start of an energy/mass scan
cycle, unless scme initial data in that cycle are bad.

JSTOP is the universal time in seconds {not minutes) at the end of the
averaging interval, that is the time of the last good data in that
interval, This is normally at the end of an energy/mass scan cycle,
unless the last data in that cycle are bad.

RX, RY, RZ, and RT are, respectively, the GSM X, Y, Z, and radial distance
at the midpoint of the averaging interval, all in units of "earth
radii" ("Re"). RY and RZ are set to 999, if GSM ccordinates not
available (RX same in GSE).

RSEY and RSEZ are the GSE Y and 2 (at midpeint of averaging interval) in units
of "earth radii",
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Dz is the distance in "earth radii® (at midpoint) from the nominal neutral
sheet in the geotail according to Fairfield and Ness [J.Geophys, Res.,
75, 7032, 1970). This is only displayed for GSM X < -11 Re, otherwise
set to 999, If no GSM coordinates available, it is set to 0.

IMLAT is the geomagnetic latitude in degrees (at midpoint}, rounded to the
nearest integer. This is set to 0, if no ephemeris tape available.

TLOCL is the geographic local time in hours and 1/10 hours {at midpeoint).
This is set to 0.0, if no ephemeris tape available.

BXMD, BYMD, BZMD, and BIMD are the GSE components and absolute value, respec-
tively, of the measured magnetic field, each averaged over the whole
interval (for data quality check, see description of MD-file). The unit
is "nanctesla" ("nT"), or equivalently, "gamma",

BETA and IDBETA are a simplified representation of the ion plasma beta and its
standard deviation (% of absolute value). Its definition is explained
in the description of the MD-file.

BGND and IDBGND are the average background count rate in counts per sample
(not per second) and standard deviation (%),

MAXES(C is the number of lines to foliow in the current group (usually = 32,
scmetimes less). Each line represents one energy channel, always
starting with the lowest channel (10 eV/e - 100 eV/e), whether or not
that channel was sampled, and running through the channels contiguously.
MAXESO is the number of the highest energy channel sampled at any phase
of the energy/mass scan cycle,

NSPLPS is the number of samples per second taken during the current energy/mass

scan cycle, either 4 (low bit rate} or 16 (high bit rate),

The next N = MAXESO lines list counting data in N contiguous energy channels,
starting at the bottom channel (I= 1), for H+ (J= 1), He++ (J= 2), Het+ (J= 3),
O+ (J= 4), and O++ (J= 5) (M/Q= 1, 2, 4, 16, and 8):
DO 248 I=1,MAXESO
IF (IFORMT.EQ. 1) THEN
WRITE (11,246)
*(ACTR(J),IDCTR(J),IPCTR(J),IUTPC(J),IPDEG(J),IWDEG(J),J-1,5)
246 FORMAT(X,F?.Z,I3,I4,I5,I4,I4,4(F?.Z,IB,I3,I5,I4,I4))
ELSE
WRITE (11,247)
*(IACTR(J),IDCTR(J),IPCTR(J),IUTPC(J),IPDEG(JJ,IWDEG(J),J-I,S)
247 FORMAT(X,IS,I3,16,15,14,14,4(I5,13,IS,IS,I4,I4))

ERDIF
248 CONTINUE
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The variable names represent the following quantities:

ACTR  is the average (spin-averaged) count rate in floating point represen-
tation (IFORMT = 1), that is the average number of counts per sample
(4 or 16 samples per second).

IACTR 1is an integer approximation of ACTR, that is ACTR rounded to the nearest
integer. This format {IFORMT = 2) is used when some ion {usually H+) at
Some energy (usually around cne keV) has a value of ACTR that would cause
the standard format to overflow (IACTR is capped in the rare event that
it would also overflow). This same integer representation is used for
all icns at all energies, regardless of where the overflow would have
ocurred. This condition is usually associated with a change of instru-
ment operation to low sensitivity mode, so the largest IACTR values
usually contain counts that have been "corrected", that is multiplied
by a scaling factor (= 65), and are flagged accordingly (by IDCTR).

IDCTR is normally the Poisson standard deviation of ACTR (or IACTR), expressed
in percent and rounded downward to an integer value. That is, IDCTR
represents the ratic¢ (in %) between the square rcot of the sum of counts
and the sum of counts (sum = ACTR * No of samples). In case the instru-
ment has been in low sensitivity mode at any time while a particular ACTR
(or IACTR) was being averaged, the IDCTR is instead used as a flag and
set equal to -S. 1In that case ACTR (or IACTR) contains “corrected"
counts and should be treated with some care.

IPCTR is the maximum number of counts during any single sample (about 1/4:th
or 1/16:th of a second) of a given ion at a given energy. If IDCTR= -9,
then IPCTR probably contains a "correction factor™ (= 65).

IUTPC is the (approximate) time of maximum count rate (IPCTR), expressed as
integer number of seconds after the beginning of the current averaging
interval. That is, the universal time in seconds is = JSTART + IUTPC.

IPDEG is the angle of motion in the s/c spin plane of those ions that cause
the maximum count rate. The angle refers to the midpoint of the samp-
ling interval (and the midpoint of the instrument field of view), and
is rounded to the nearest integer. During each sampling interval the
instrument sweeps (spins) through about 30 deg of angle in low bit rate
(4 samplings/sec), and about 7.5 deg in high bit rate (16 samplings/sec) .

IWDEG is a measure of the angular width (nearest integer) of the ion flux dis-
tribution around the maximum. It is a sum ©f two angles, one being the
closest spin angle from IPDEG with a count rate less than 1/3 of IPCTR,
the other being the most distant spin angle from IPDEG with a count rate
at least 1/3 of IPCTR. That is, IWDEG is a crude measure of the full
width at 1/3 of maximum. It is measured after IUTPC if more than 1/2
s/c spin remains, otherwise set to ~1. If IPCTR is more than 3 times
greater than any subsequent counts, IWDEG is set to 30 deg in low bit
rate and 8 deg in high bit rate (or -1 if too close to end of interval) .
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8.2 Relevant Instrument Parameters,

To convert counts per sample, or CTS8, to counts per second, or CTRATE, use

CTRATE = CTS *RATE /0,21865
where RATE = 1.0 in low bit rate, and RATE = 4.0 in high bit rate.

However, the count rates in the MC-file are raw counts and need to be adjusted
for detector degradation {including peak counts and background}. These count
rates have been obtained at the higher of two pulse hight triggering levels in
the MD particle detector, at the MDTCR = 2 level. The lower level, MDTCR = 1,
provides a more nearly one to one detection level, that is one count for every
ion entering the detector, but it alse admits more false counts due to penetrat-
ing radiation than does the higher level. The reason for using the MDTCR = 2
level is to minimize the background. The lower sensitivity to ions is not a
problem in itself as long as it is well known, since the count rate can be ad-
Justed accordingly, but it has slowly declined over time, making it necessary
to do periodic in-flight calibrations. These have consisted of intercomparing
the count rates at the MDTCR = 1 and = 2 levels, which are both part of the
instrument output, during times of extremely low background. Fortunately, the
MDTCR = 1 level has shown no degradation, and can be used as a standard refer-
ence. The following table shows the results of these intercomparisons in the
lowest and highest energy channels for the four principal ions (date refers to
beginning of month). The intercomparisons for O++ (ION= 5) have been less ex-
tensive but suggest that the O+ (ION= 4) ratios can be used for the O++ as well,

€ Ratios of MDTCR= 2 count rate to MDTCR= 1 count rate in flight:
c
¢ in lowest energy channel:

DATA CMDOZ/
¢ launch - Jan 78, Jul 78§, Jan 79, Jul 78, Jan 80, Jul 80
¢ ION= 1

* .90, .81, .60, .48, .36, .24,
¢ ION= 2

* .95, .80, .80, .70, .60, .50,
¢ ION= 3

* .95, .85, .70, .60, .50, .40,
C ION= 4

* . 85, .89, .75, .65, .55, .45/
c
¢ in highest energy channel:

DATA CMD32/
¢ launch - Jan 78, Jul 78, Jan 79, Jul 79, Jan 80, Jul 80
c ION= 1

* .94, .93, .82, .72, .61, .50,
c ION= 2

* .87, .95, .90, .85, .80, .75,
¢ ION= 3

* .97, .95, .80, .85, .80, .75,
C ION= 4

* .97, .95, .90, .85, .80, .75/
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Intercomparisons have been made at many energies, and it appears that the ratios
vary about linearly with énergy channel number {1 through 32). That relation

They have alsc been interpolated linearly in time between the dates above. For
dates beyond July of 1980 this scheme has been abandoned, and MDTCR = 1l counts
have been used exclusively. Given count rates from before July 1980, these are
thus to be adjusted by

CTRATE = CTRATE /CMD (IE, date, ION)

where IE is the eénergy channel No, and CMD(...) is obtained by linear interpo-~
lation in IE and date between the CMDO1 and CMD32 in the table. For ION= 5
(O+4+) use the same numbers as for ION= 4 {O+).

There is actually one more adjustment that can be made to improve the one to one
relationship between counts and ions in the MC-file. This one does not depend
on the MDTCR level, but it depends somewhat on the energy/mass scan mode. To
have exactly one count for every ion entering the MD detector, on average, re-
quires that the POWEr supplies controlling the M/Q Separation be tuned exactly
to the peak response for a given ion at every energy. This is impractical, but
in all scan modes, except the so called "load mode”, the single mass channel
chosen to represent a given ion will have let that ion through at about 90% of
peak response, or higher. 1In the "lcad mode™, however, €very mass channel has
been sampled, and all counts at a response of 40% or higher have been used (for
the five ions listed). The average response for those counts ranges between 70%

Therefore, if the counts have beepn obtained in "lgad mode™ it may be worth ad-
justing the time averaged counts (ACTR and IACTR) by another factor of about 1.2

(average over enerqgy). The Peak count rates (IPCTR) cannot be adjusted for this
effect at this stage, since the mass channel No. is not listed. The "loadg mode”
can be recognized from the MS-file (see below). By contrast, all counts used

when calculating moments for the MD-file were adjusted for off-peak response on
a8 sample by sample basis (after first summing over the magss Peak in load mode).

Cnce adjusted, the count rates in the MC-file can be converted to differential
flux "FLUX" and phase space density "F" with the following subroutine.
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SUBROUTINE AFLUX( ION, CTRATE, IE,

FLUX, F )
(He+), 4 (O+), or 5 (O+4+}
(floating point), and

C¥*%% Input: ION 1 (B+), 2 (He++), 3

CX*hx CTRATE= counts per second

oL h kA IE= 1, 2, 3, ..... ; 32 (energy channel)
fak b & 2

C*X** Qutput: "FLUX" in units of "/cm2/sec/stexr/kev®
CHhkx "F" in units of *sec3/kmé".

c****

DIMENSION AM(5),Q(5) ! ion mass and charge
DATA AM/l.,4.,4.,16.,16./, Q/l.,2.,l.,l.,2
instrument energies (center of channelg) :
DIMENSION ENERGY(32) I "kev/em

DATA ENERGY/

o%k kR

* .040, .212, 410, . 628, .851,
* 1.928, 2.244, 2.580, 2.934, 3.317,
* 5.080, 5,592, 6.132, 6.713, 7.333,
* 10.235, 11,07s, 11.968, 12,917, 13.927, 1

including de
"1.0E-4 cm2 kevn®

DATA G/
ChE** TONw 1

units

v

1.085, 1.353, 1.633,
3.718, 4.146, 4.599,
7.998, 8.701, 9.446,
4.999, 16.144, 17.364/
lta-E:

* 3.60,6.00,6.00,6.00,6.01,6.01,6.01,6.01,6.01,6.01,6.02,6.02,6.02,
* 6.48,6.94,7.40,7.85,8.31,8.77,9.23,9.69,10.3,10.9,11.5,12.1,12.8,

* 13.4,14.0,14.6,15.2,15.8,16.4,
CH**** ION= 2:

* 4.50,7.37,7.20,7.04,6.87,6.70,6.54,6.37,6.21,6.04,5.87,5.71,5.54,
* 5.85,6.17,6.48,6.80,7.11, .43,7.74,8.06,8.39,8.71,9.04,9.37,9.69,

* 10.0,10.4,10.8,11.2,11.6,12.0,
CH*e*x TONw 3.

* 7.20,11.9,11.3,10.7,10.0,9.41,8.79,8.16,7

.54,6.92,

6.30,5.67,5.05,

* 5.37,5.69,6.01,6.32,6.64,6.96,7.28,7.60,7.99,8.38,8.77,9.16,9.54,

* 9.93,10.3,10.7,11.1,11.5,11.9,

CH%** TONm 4
* 3.10,5.28,5.23,5.17,5.12,5.07,5.01,4.96,4
* 4.85,4.99,5.14,5.29,5.44,5.59,5.73,5.88,6
* 8.23,8.61,9.02,9.42,9.82,10.2,

Cr*** TON= §:

* 4.71,7.83,7.55,7.28,7.01,6.74,6.47,6.19,5.
* 5.05,5.26,5.47,5.69,5.90,6.12,6.33,6.54,6.

* 8.96,9.34,9.72,10.2,10.6,11.0/
C***% normalize:

GDE= G (IE,ION)*1.0E-4
cr**% differential flux:
FLUX= CTRATE/GDE/Q (ION) !
Phase space density:

"/cm2/s/sx/kev) "

ek

.91,4.86,4.80,4.75,4.70,
.26,6.63,7.02,7.42,7.82,

Fu= 0.5449208*FLUX*AM(ION)*AM(ION)/Q(ION)/ENERGY(IE) ! "s3/kmé"

RETURN
END
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The energy channel widths (in keV/e) and the angular fields'of view in each
eénergy channel are inherent in the geometric factors listed in this subroutine
(G-delta=-E), but it may be of interest to know them separately: :

The external energy bandwidth is defined by the internal energy resclution of
the instrument, which is about a constant 5% at all energies, but the external
bandwidth is not a constant fraction of enerqgy, because the ions are pre-accel-
erated by about 3.0 kV before they enter energy analysis {energy selection).

Te obtain the absclute energy bandwidth to incoming ions, add 3.0 keV/e to the
center energies listed in the subroutine, except the lowest energy, and take 5%
of the sum. The lowest energy channel is different, due tc the applied RPA vol-
tage, and extends approximately between 10 eV/e and 100 eV/e (more precisely to
about 110 eV/e).

As mentioned, the center of the instrument field of view (the one used here)
points 5 deg below the spin plane, that is about 5 deg below the GSE X-Y plane
(ion velocity vector peinting 5 deg above). 1In this plane the width is about
10 deg. 1In the perpendicular (GSE 2Z) direction it varies with energy (due to
the pre-acceleration), from about 45 deg at 10 eV/e to 10 deg at 18 keV/e. To
be more specific, if the center energies of the 32 energy channels are used as
reference, the corresponding 32 angular widths are as follows {full width at
25% of max; in deg):

4¢.0, 30.0, 26.0, 22,5, 20.0, 18.0, 16.5, 15.5,
15.0, 14.0, 13.5, 13.0, 13.0, 12.5, 12.5, 12.0,
12.0, 11,5, 11.5, 11.0, 11.0, 11.0, 11.4G, 10.5,
1¢.5, 10.5, 10.5, 10.5, 10.5, 10.0, 10.0, 10.0

26
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S. THE MS-FILE

This file contains complete mass spectra in four energy ranges, provided the
instrument energy/mass scan included complete mass scans at some energies (not
always the case), The counts in this file are also from the MD detector, but
they are normally not the same counts as those listed in the MC-file, which went
into moment calculations for the Mp-file. It is only in the mode called "load
mode” that the same raw counts have been used in all three files with MD data.
This particular mode (hardwired) consists of one complete 32-step energy scan in
each successive mass channel over the complete 64 mags-channel range (four such
scan cycles have been used to define a full cycle in high bit rate here). This
scan mode is used infrequently, and can be recognized by the fact that the num-
ber of samplings in the M$-£file (see below) add up to cover the entire averaging
interval (entire scan cycle). In all other scan modes the mass gpectra are ob-
tained as separate and small parts of each energy/mass scan cycle, and are only
used to provide data for the MS-file here. For simplicity, the same beginning
and ending times are listed here as are listed in the MD-file, even if the mass
spectra were obtained for brief intervals well inside those times.

The four mass spectra are listed in four vertical columns, with each line repre-
senting one mass channel, beginning with channel No. 1 at the top and ending
with No. 64 at the bottom. Each column represents one energy range, with the
energy increasing from left to right:

Leftmost energy range: channel No., 1 (about 10 eV/e - 100 ev/e).

Second to the right: channels No. 2 - 5 (about 100 eV/e - 1 keV/e)

Third to the right: channels No. 6 - 12 (about 1 keV/e - 3 keV/e)

Fourth to the right: channels No. 13 - 31 (about 3 keV/e - 16 keV/e)

The counts in each mass channel (on each line) are a sum of counts frem all
energy channels sampled within each energy range. Along with the sum of counts
is the number of samples.

The MS-counts are pure raw counts; no "corrective" factor has been applied when
the instrument has been operating in low sensitivity mode. However, each column
has a flag above it showing how many of the samples in that column were taken in
low sensitivity mode (without specifying mass channel). No background counts
have been subtracted either.

Within each mass spectrum (each column) certain mass peaks may be found more

often than others. The following is a listing of expected mass channel No.
(1 through 64) at peak count rate for certain important M/Q:
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M/Q= 1£.00 about 16 to 17
= 8.00 about 21 to 22
= 4.00 about 29 te 30
= 2.66 about 35 to 36
= 2.00 about 40 to 41
= 1,50 about 45 to 46

= 1.00 about 55 to 56

9.1 File Format

The MS-file has been written in groups of 68 lines (65 records),
using formatted seguential FORTRAN WRITE statements as follows:

The first line in each group is blank, the second and third make up a title,
and the fourth lists (above each mass spectrum) the No., of samples taken in
low sensitivity mode:

WRITE {12, 255)

*IYYDDD, JSTART, JSTOF, RX, RY,RZ, RT,RSEY,RSEZ, D%, IMLAT, TLOCL,
*BXMD, BYMD, BZMD, BTMD, BETA, IDBETA, BGND, IDBGND , MAXEMS, NSPLPS,
* (IMSLOW(I),I=1,4)

255 FORMAT (X/16,215,7F6.1,14,F5.1/X,4F8.1,1PE10.2,I3,1PES.2,13,213/
*X,4113)

The variable names represent the following quantities:
IYYDDD is the year (two digits) and day of year (three digits).

JSTART is the universal time in minutes at the beginning of the averaging
interval, that is the time of the first good data in that interval.
This is normally at the start of an energy/mass scan cycle, unless
some initial data in that cycle are bad.

JSTOP is the universal time in minutes at the end of the averaging interval,
that is the time of the last good data in that interval. This is nor-
mally at the end of an energy/mass scan cycle, unless the last data in
that cycle are bad.

RX, RY, RZI, and RT are, respectively, the GSM X, ¥, Z, and radial distance
at the midpoint of the averaging interval, all in unite of "earth
radii™ ("Re"}. RY and R2Z are set to 999. if GSM coordinates not
available (RX same in GSE).

RSEY and RSEZ are the GSE Y and Z (at midpeint of averaging interval) in units
of “earth radii".
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Dz is the distance in "earth radii" (at midpoint) from the nominal neutral
sheet in the geotail according to Fairfield and Ness [J.Geophys. Res.,
75, 7032, 1970). This is only displayed for GSM X < -11 Re, otherwise
set to 999. If no GSM coordinates available, it is set to 0.

IMLAT is the geomagnetic latitude in degrees {at midpoint), rounded to the
nearest integer. This is set to 0, if no ephemeris tape available,

TLOCL is the geographic local time in hours and 1/10 hours (at midpoint).
This is set to 0.0, if no ephemeris tape available.

BXMD, BYMD, BZMD, and BTMD are the GSE components and absolute value, respec-
tively, of the measured magnetic field, each averaged over the whole
interval (for data quality check, see description of MD~file). The unit
is "nanotesla" ("nT"), or equivalently, "gamma".

BETA and IDBETA are a simplified representation of the ion plasma beta and its
standard deviation (% of absclute value). Its definition is explained
in the description of the MD-file.

BGND and IDBGND are the average background count rate in counts per sample
(not per second) and standard deviation (%).

MAXEMS is the number of the highest energy channel included in the mass spectra
(31 or lower). '

NSPLPS is the number of samples per second taken during the current energy/mass
scan cycle, either 4 (low bit rate) or 16 {high bit rate),.

IMSLOW is the total number of samples taken in low sensitivity mode while

gathering the mass spectrum below it (regardless of mass channel),

The next 64 lines, one for each mass channel, list the accumulated number of
counts (sums) in each of four energy ranges (explained above), along with the
corresponding number of samplies:
DO 258 J=1,64
WRITE(12,257) ((ISUMO4 (I),ISPLO4(I)},I=1,4)
257 FORMAT (X,4(I9,I4))
258 CONTINUE

The variable names represent the following quantities:

ISUMO4 is the accumulated number of counts within energy range I, regardless
of instrument look angle.

ISPLO4 is the corresponding number of samples (4 per seconds in low bit rate,
16 per seconds in high; cf. NSPLPS)
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10. THE EX~FILE

This file containsg auxiliary ISEE~: ephemeris that may be used for labeling
Plots of data from the other files (see comments on existing plots at the end
of this data user’s guide). It is derived from separate ISEE ephemeris tapes

which have a more complete set of coordinates, all listed once per minute. This

coordinates, choosing these to he as closely as possible on the half hour, and

fills the remaining positions with dummy numbers,

10.1 File Format

The EX-file always has 49 lines (records) which have been written with
a formatted sequential FORTRAN WRITE as follows:

MMIMM=()
DO 38 Im=l,49
36 WRITE (7,37 IYYDDD,MMDM,RX,RY,RZ,RT,DZ,IMLAT,TLOCL,RSEY, RSEZ,RL
37 FORMAT(IG,IS,SFS.1,I4,F5.1,2X,3F6.1)
38 MMMM=MMMM+ 3 ()
The variable names represent the following quantities:
IYYDDD is the year {two digits) and day of year (three digits).
MV is the universal time in minutes,
RX, RY, RZ, and RT are the GSM X, ¥, 2, and radial distance, respectively,
all in units of "earth radii™ ("Re"). RY and RZ are set to 999. if
GSM coordinates not available (RX same in GSE) .
D& is the (calculated) distance in "earth radii™ from the nominal neutral
sheet in the geotail according to Fairfield and Ness [J.Geophys. Res.,

75, 7032, 1970]. This is only displayed for GSM X < -11 Re, otherwise
Set to 899, If no GSM coordinates available, it is set te 0.

IMLAT is the geomagnetic latitude in degrees, rounded to the nearest integer.

This is set to 0, if no ephemeris tape available.

TLOCL is the gecgraphic local time in hours and 1/10 hours. This is set to 0,

if no ephemeris tape available.

RSEY and RSEZ are the GSE Y and 2 in "earth radii" (may have values even when
no ephemeris tape available; same with RX and RT).

RL is McIlwain’s L value. This is only defined in the inner magnetosphere,

otherwise set to (. {alsc when no ephemeris tape available),
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1l. GRAPHIC REPRESENTATION
A subset of the data in the ED- and MD-files is available in graphical form in
a series of booklets, one booklet for each month of data. There are two pages
of graphs for each day, each page covering 12 hours of universal time. Each
page consists of a vertical stack of 7 panels. These panels show the following
data items:

Panel 1 (top) shows the "total" ion density from the ED-file (EDDNS) and the
partial densities of He++, He+, and O+ from the MD~file (DNS8). ©Note: the
labels He+ and O+ may not be appropriate in the magnetosheath and solar wind,
where heavier ions in high charge states may dominate weak count rates near
those M/Q values, especially near M/Q= 4.

Panel 2 shows the He++/H+ density ratio from the MD-file (DNS8[He++]/DNSB[H+]).
This panel and the top one are the only ones with MD-data, the ones below all
have data from the ED-file only.

Panel 3 shows the ion "thermal"™ energy from the ED-file (EDEMN).

Fanel 4 shows the "thermal" energy density from the ED-file multiplied by 2/3
(EDDNS*EDEMN*2./3.) aleng with the magnetic pressure and field strength based
on the ED-averages. Note: the magnetic pressure and field strength are based
on the sgquare root of BXED**2 + BYED**2 + BZED**? (not on BTED) in order to show
more clearly those (rare) times when the magnetic field is flawed. Those times
are mostly characterized by a sudden and/or strong reduction in the magnetic
pressure/field strength which is not associated with a corresponding increase

in the "thermal®™ energy density of the ions (total pressure not preserved). The
brief (one data point) error in the magnetic field gain factor on many inbound
passes is also clearly seen in this panel (errors discussed in connection with
the ED~- and MD-files above).

Panel 5 shows the ion drift speed (in GSE X-Y plane) from the ED-file (EDVEL}.

Panel 6 shows the magnetic field elevation angle (relative GSE X-Y plane) from
the ED-file (ITHETRE).

Panel 7 (bottom) shows the ion drift angle (IEDANG) and magnetic¢ longitude angle
{IPHIB) in the GSE X-Y plane from the ED-file.

Below the bottom panel are the UT and assorted ephemeris. When ephemeris tape
has not been available (very rare) only the geocentric distance (R) will show.
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APPENDIX

SAMPLE PRINTOUTS OF DATA FILES
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A2. Magnetosphere /Geomagnetically Disturbed Day

(High O+/H+ density ratio)
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From: NCF: : SUMANT "Sumant Krishnaswamy. NSSEDC" Z1-JAN-1992 15:34:03.12
Tad POST

CC: SUMANT

Subjs: VAX/VMS command files for Lennartsson’s ISEE-1 data tapes
From: LPARL1::LENN 2~-DEC-1991 14:50:22,53

Tos NCF : : SUMANT

cc: LENN

Subj: ISEE Data Archiving
Dear Sumant:

I will 8PAN you four {(4) VAX/VMS command files after this message. The four
files aret

COPY_ISEEMS.COM -an interactive "intelligent" command file that copies data
from my ISEEMS tapes to a VAX disk directory, using the VAX/
VM8 Backup Utility. It explains what it does in plain English
on the screen, and asks the user for necessary input (which
tape drive Lo user which dates to copy, etc.}). It is meant to
be self-explanatory and “"foolproof”, but it would probably be
wise to have someone at the NSSDC give it a "field test".

USER_TAPE.COM -a& similar command file that copies the ISEEMS files from a
disk directory to a new magnetic tape. using the CDFY command.
The commands will initialize the new tape at 1600 bpi and give
it the tape label IONS (unless done already).

DELETE_ISEEMS.COM =~an interactive command file for deleting my ISEEMS files
from the disk, without deleting anything else that might
reside in the same directory. It will give the user a chance
to transfer the deleting to a batch job:, in case he/she is in
a hurry to enter some other commands on the screen (old files
can be deleted while new files with other dates are being
copied from tape).

REMOVE_I1SEEMS_FILES.COM -a batch-type command file that can be submitted from
the interactive delete file.

These command files can reside in some other directory besides the one used for
data files: of course, but the submitting of REMOVE_ISEEMS_FILES to a batch
queue by DELETE_ISEEMS requires that the command file directory name be known

by the interactive file. As it is coded at this time, it assumes that all files
reside in one and the same default directory (data and command files). This is
easy to change by EDIT; only one line (near the beginning) of DELETE_ISEENMS
needs changing.

In case a user reguests a tape copy of some of the ISEEMS files, and somebody
first copies (backs up) these to disks, I recommend that the disk files be
topied to the new tape using the file name type *YYDDD.DAT., where YYDDD denotes
the date (year and day of year) and the wild card character * accounts for each
of the five files from that day. That way all files from the same date stay
together on the neu tape. This is done automatically by USER_TAPE.COM. which

is extremely simple toc use (try it). The Data User’s Guide (called GUIDE.) is
also copied by these command files, if they are told to do so (they ask for it).

By the way. have you and Ralph Post received the data shipments?

Regards,
Walter

Cemt L
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From: LPARL1::LENN 2-DEC-1991 14:57:04.91

To: NCF : : SUMANT 3
cc:  LEw Com 3
Subj: 15EE Data Archiving/ Command file #1

Glukrknsnenns®n® LDCKHEED PLASMA COMPDSITION EXPERIMENT ON ISEE-1 L2 s i 22T I LY

$! *#AE¥*® COPY_ISEEMS.COM *#¥xwx
%!

$! Interactive command file for cepying data from archival tapes (label: ISEEMS)
$! using the VAX/VMS Backup Utility

: 3

$! by O. W. Lennartssaon

$! Lockheed Micsiles & Space Company, Inc.

$! Research and Development

$! Dept. 91-20, Bldg. 255

$! 3251 Hanover Street

%! Palo Alta:, CA 94304

$!

$! Telephone {415) 424-32%5%

%!

$! Developed under NASA Contract NASS5-33047

$!

$! The command language is that of VAX/VNS Version 5.4

$!

$! To execute this file., simply enter @COPY_ISEEMS, if the file resides in the
$! same directory used for the data files, otherwise specify directory name in
$! the command: mamsmnro1<|:w5mocw<t~mmmzm (your default directory should be the
$! one used for data files’.
um**:***************************************m*********m*******************m*t*m*
$WRITE SYSSQUTPUT » »
$DEFAULT_DIR = ﬂﬁroDHO>rA=w<mmcnmx=v+ﬂncmxmnqom<av
SWRITE SYS$DUTPUT “Your default directory ist *,’'DEFAULT_DIR’
$WRITE SYS$OUTPUT "1s this where you want the files?”
SWRITE SYS$OUTPUT “If not, Ctrlsy, reset default and reenter command."
$WRITE SYSSOUTPUT ~ »
$INQUIRE DUM *If directory OK. then press return®
$SET NOON
$WRITE SYSSOQUTPUT *« »
$INQUIRE NAME “"Which tape drive? {enter name of device}®
$DRIVE= F$STRING (NAME)
$ALLOCATE "DRIVE’ TAPE
$1F $SEVERITY .E@. 1 THEN &0TD DRIVE_OK
$WRITE SYSSOUTPUT "EXIT*
SWRITE SYS$OUTPUT “Reenter command if trying another drive."
$5ET ON
$SEXIT
$DRIVE_OK:
S$SET ON
$WRITE SYS$QUTPUT v »
$WRITE SYS$OUTPUT "Mount tape on "*FSLOGICAL ("TAPE")'»
$WRITE SYSSOQUTPUT " ©
$INGUIRE DUM "uWhen tape mounted and on line (1!}, then press return®
$MOUNT/FOREIGN/DENSITY=6250 TAPE
$WRITE SYS$OUTPUT » »
$WRITE SYS$SOUTPUT -
"If you only want to copy the Data User’'s Guide, enter VY {yes)} here.,"
$INQUIRE GUIDE -
"othervise press return again®
$IF GUIDE THEN SET NOON
$IF GUIDE THEN GOTO ONLY_GUIDE




$WRITE SYS$OUTPUT * * Com >
$WRITE SYS$OUTPUT “Data files are copied by date. starting with the ",-
"first date entered."
$WRITE SYS$OQUTPUT "and ending with the second date (inclusive) ",-
"-assuming one and the same year."
$WRITE SYS$OUTPUT "“If data run into second year, reenter a new set ",-
"of dates for that second year."
$WRITE SYSSOQUTPUT -
"It is DK to copy one single day also, that is second date = first date.®
$IRWND=0
$NYOLD=0
$NEW_YEAR:
$WRITE SYSSOQUTPUT = *
$INQUIRE P2 "What YEAR? (tweo digits)®
$LENGTH_OF _YEAR:
SLP2=FS$LENGTH(P2)?
$1F(LP2.EQ.2) THEN GDTO CHECK_YEAR
$INQUIRE P2 "Enter two digits for the year: 77 or 78 aor 79 or 80"
$COTO LENGTH_OF_YEAR
$WRONG_YEAR:
$INQUIRE P2 "Enter either of 77 or 78 or 79 or 80"
$CHECK_YEAR:
BNY=FSINTEGER(F$EXTRACT{0,2,P2)}
$IFINY.LT.77.0R.NY.6T.80) THEN GOTO WRONG_YEAR
$IF(NY.EQ.NYOLD) THEN GOTO YEAR_OK
$IF{NY.LT.NYOLD) THEN GOTC WRONG_ORDER_YEARS
$MNDAY=999
SMXDAY=0
$YEAR_DK:
$IRWRS=0
$WRITE SYSsouTPUT »* *
$INQUIRE F3 "First DAY Lo be copisd? (one to three digits)”
$LP3=FSLENGTH{P3)
$IF(LP3.GT.3) THEN GOTO YEAR_OK
$IF(LP3.EQ.2) THEN P3:= "Qr7p3re
$IF{(LP3.EQ.1) THEN P3:= 00’ 'P3""
SND=FSINTEGER (F$EXTRACT(0.3.,P3))
$IF(NY.E@.80) .AND. (ND.LT,1.DR.ND.GT.366) .OR. -
(NY.NE.B0) .AND. (ND.LT.1.0R.ND.GT.365) THEN GOTO YEAR_OK
$IF{ND.LE.MXDAY) THEN IRWRS=]
$IF(IRWRS.EQ.1) THEN GOTO DVERLAFI!
$NO_OVERLAP1:
$ISTART=ND
SYEAR_STILL_OK:
$WRITE BYS$QUTPUT ¢ ®
$INQUIRE P3 "Last DAY to be copied? (in that same segment)"
$LP3=FSLENGTH (P3)
$IF(LP3.6T.3) THEN GOYD YEAR_STILL_OK
$1F{(LP3.EQ@.2) THEN P3:= “Q0*"P3""
$IF(LPI.E@.1) THEN F3:i= "00"'P3""
SND=F$SINTEGER (F$EXTRACT(0,3,P3))
$IF(NY.EQ@.80) .AND. (ND.LT.1.ODR.ND.GT.366) .DR. -
(NY.NE.80) .AND. (ND.LT.1.DR.ND.GT.365) THEN GOTO YEAR_STILL_UOK
$IF(ND.LT.ISTART) THEN GOTO WRONG_ORDER_DAYS
$1F(ND.GE.MNDAY) .AND. (IRWRS.EQ@.1) THEN GOTO OVERLAP2
$NO_OVERLAFPZ2:
$IRWRE=0
$ISTOF=ND
$IDAY=ISTART
$SET NOON

T




$BACKUP_TD_DISK: Qﬂi\

$IF(IDAY.LT.MNDAY) THEN MNDAY=1DAY
$IF(IDAY.GT.MXDAY) THEN MXDAY=IDAY
$IF(IDAY.LE.9) THEN YYDDD= F$STRING(NY) + "00" + FS$STRING(IDAY)
$IF(IDAY.GT.?) .AND. (IDAY.LE.99) THEN -

YYDDD= FS$STRING(NY) + "0" + FSSTRING{IDAY)
$SIF(IDAY.GT.99) THEN YYDDD= F$STRING(NY} + F$STRING(IDAY)
$IF(IDAY.EQ.ISTART) THEN YYDDD1=YYDDD
$IF (IRWND.E@.0) THEN BACKUP/LOG TAPE!’YYDDD'.BCK 'DEFAULT_DIR’
$IF (IRWND.E@.1) THEN BACKUP/REWIND/LOG TAFE!’YYRDD’.BCK "DEFAULT_DIR"
$IRWND=0
$IDAY=IDAY+1
$IF(IDAY.LE.ISTOP) THEN GOTO BACKUP_TO_DISK
$NYOLD=NY
$WRITE SYSSQUTPUT " *
SIF(ISTOP.EQ.ISTART) THEN WRITE S5YS$0UTPUT -

"Last segment copied: a single day *,?YYDDD’
S$IF(ISTOP.GT.ISTART) THEN WRITE SYS$DUTPUT -

"Last segment copied: days ",’YYDDD1’," through “, YYDDD’
$WRITE SYSSOUTPUT » ¢
$INGQUIRE MORE -

"Are there more data files to be copied from this tape? [Y/N1"
$IF MORE THEN GOTO NEW_YEAR
$WRITE 5YS¢OUTPUT = ¢
$INQUIRE GUIDE -

"Do you want to copy the User’s Guide? (last file on the tape) LY/NI"
$ONLY_GUIDE:
$IF GUIDE THEN -

BACKUP/LOG TAPE:GUIDE.BCK *DEFAULT_DIR’
$IF $SEVERITY .E@. 1 THEN GDTO REMDVE_TAPE
$DIR "DEFAULT_DIR’GUIDE.

$IF $SEVERITY .EQ@. 1 THEN GOTOD REMOVE_TAPE

$1F GUIDE THEN WRITE SYSSQUTPUT *» »

$IF GUIDE THEN WRITE SYS$OUTPUT "Tape already at end. must be rewound.”

$IF GUIDE THEN -
BACKUP/REWIND/LOG TAPE:GUIDE.BCK ’'DEFAULT_DIR’
$GOTD REMOVE_TAPE
$WRONG_ORDER_DAYS:
$WRITE SYS$OUTPUT ¢ =
3WRITE SYSSODUTPUT "First and last days in wrong order!®
SINQUIRE REDO "Want to reanter dates? L[Y/NI®
$IF REDPO THEN GOTO NEW_YEAR
$GOTD REMOVE_TAPE
$SWRONG_UORDER_YEARS:
$WRITE SYS$OUTPUT » ¥
SURITE BYSSOUTPUT "Going backwards in years (rewinding tape)?"
$INQUIRE SURE "Is this really the year you want? [Y/NI*®
$1F SURE THEN IRWND=1
$1F SURE THEN NYOLD=0O
$1F SURE THEN MNDAY=999
$IF SURE THEN MXDAY=0
$1F SURE THEN GOTO YEAR_OK
$INQUIRE REDO "Want to correct year? [Y/NI®
$IF REDD THEN GOTO NEW_YEAR
$GO0TO REMOVE_TAPE
$0OVERLAP1:
$WRITE SYS$OQUTPUT *
$SWRITE SYSSOUTPUT "Caution:"
$IF(ND.LT.MXDAY) THEN WRITE SYS$OQUTPUT -
"Firet day precedes days already copied!"”

[




$IF (ND.EQ.MXDAY) THEN WRITE SYS$OUTPUT -

"First day has already been copied once!"
$1IF (ND.EQ.MXDAY) THEN GOTO NEW_YEAR
$WRITE SYS$OUTPUT "Tape will have to be rewcund.”
S$WRITE SYS$OUTPUT " *
$INQUIRE SURE "Is that what you want? L[Y/N]"
$1F SURE THEN IRWND=1
%$1F SURE THEN &0T0O NO_OVERLAP1
$INGQUIRE REDD "Want to corvect dates? L[Y/NI®
$IF REDO THEN GOTO NEW_YEAR
$GOTD REMOVE_TAPE
$0VERLAF2:
$WRITE SYS$OUTPUT ®» v
$WRITE SYS$SOQUTPUT “"Caution:i"

S$IF{ND.CST.MNDAY) THEN WRITE BYS$0UTPUT -

"Check your Last day entry!"
$IF(ND.E@.MNDAY) THEN WRITE SYS$OUTPUT -

"Last day has already been copied once!'"
$!IF(ND.EQ.MNDAY) THEN GOTO YEAR_STILL_OK
$WRITE SYSSOUTPUT ¢ *
$INGUIRE SURE "Are you satisfied with your dates?
$IF SURE THEN GOTO NO_DOVERLAP2
$INQUIRE REDO "Want to reenter both dates? L[Y/N3I"
%IF REDO THEN GOTO NEW_YEAR
$INGUIRE REDO “Want to reenter last day? [Y/NI*
$IF REDO THEN GOTO YEAR_STILL_DK
$REMOVE _TAPE:
$SET DN
$DISMOUNT *DRIVE~’
$SDEALLDCATE 'DRIVE’

SWRITE SYS$OUTPUT » *

SWRITE SYSS$SOUTPUT “EXIT*

SWRITE SYS$SOUTPUT "That’'s the end of this run."
$WRITE SYSSOUTPUT -

"Tape is dismounted and ''F$LOGICAL("TAPE")' is deallocated."

SEXIT

[Y/N]®

M1




From: LPARL1::LENN 2-DEC-1991 14:58:29.85 O®$P 0
To: NCF f tSUMANT ;

cee LENN

Sub j? ISEE Data Archiving/ Command file #2

Sl enkxrxninnpknx LDCKHEED PLASMA COMPGSITION EXPERIMENT ON ISEE-1 #%sasadiedases

$! x#x#%% USER_TAPE.COM #x#*a¥

$!

$' Interactive command file for copying ISEEMS data files from disk to a2 new
%! magnetic tape using the VAX/VMB Copy Utility
$!

$! by 0. W. Lennartsson

$! Lockheed Missiles & Space Company-r Inc.
$! Research and Development

$! Dept. 91-20, Bldg. 255

%! 3251 Hanover Street

&! Palo Alto., CA 74304

$!

$! Telephone (415) 424-3259

$!

%' Daveloped under NASA Contract NABS-33047

$!

$! The command language is that of VAX/VMS Version 5.4

$!

$! To execute this file, simply enter QUSER_TAPE. if the file resides in the

$! same directory used for the data files, otherwise specify directory name in
$! the command: Bdirectory_nameUSER_TAPE (your default directory should be the
$! one used for data files). The new tape will he labeled IONS and will be

$! written at a density of 1400 bpi.

G R RERREE R R R RN R R R RN E R R RN R R ER RN R RS R RA R R RN RRRF RS R RSN RRER RN REE
$WRITE SYSsOUTPUT *

$DEFAULT_DIR = F$LOGICAL("SYS$DISK")+FS$DIRECTORY ()

$WRITE SYS$DUTPUT
$WRITE SYS5$QUTPUT
SWRITE SYS$OUTPUT
SWRITE SYSSOUTPUT

"Your default directory ist ",7’DEFAULT_DIR’
"Is this where the ISEEMS files are?"
"1f nots CLrl/Y, reset defauli and reenter command."

$INQUIRE DUM "1f directory OK, then press return®

$SET NOON
$WRITE SYS$SOUTPUT
$INQUIRE NAME "Whi

[N

ch tape drive? (enter name of device)"

$DRIVE= F$STRING(NAME)

$ALLOCATE 'DRIVE’
$1F $SEVERITY .EQ.
$WRITE SYS$OUTPUT
SWRITE SYS$DUTPUT
$SET ON

$EXIT

$DRIVE_OK:

$SET ON

$WRITE SYSSOUTPUT
$WRITE SYS$OUTPUT
$WRITE SYSSOUTPUT
$WRITE SYSSOUTPUT
$WRITE SYSSOUTPUT
$INQUIRE INIZLD -

TAFE
1 THEN GOTO DRIVE_OK
"EXIT*
"Reenter command if trying another drive."

"Mount tape on T'FSLDGICAL (*TAPE")""

"Make sure tape is on line.®
L] H

"Has tape already been initialized at 1600 bpi and labeled IONS? [Y/NI"
$IF INIZLD THEN GOTO INITIALIZED
SINITIALIZE/DVERRIDE=EXFPIRATION/DENS=1600/PROT=(G:RW,WIRW) =

"DRIVE” IDNS
SINITIALIZED:

I




$MOUNT/DENSITY=1600 'DRIVE’ IONS TAPE O&J?P _&

$WRITE SYSsOUTPUT » ™

$INQUIRE GUIDE -
"Do you want to copy the Data User’'s Guide at this point? L[Y/NI®

$IF .NOT. GUIDE THEN GOTD DATA_NEXT

$SET NOON

$COFY/LOG ’"DEFAULT_DIR'GUIDE. TAFE

$1F $SEVERITY .EQ@. 1 THEN GCOTO DATA_FILES

$WRITE SYS$OQUTPUT * *®

$INQUIRE DATA "Do you want to copy data files anyway? L[Y/N1"

$IF .NOT. DATA THEN GOTO TAPEDIR_LIS

$SET ON

$GOTD DATA_NEXT

$DATA_FILES:

$WRITE SYSSOUTPUT * *

$INGQUIRE DATA "And you also want to copy data files? [Y/N31®

$1IF .NOT. DATA THEN GOTO TAPEDIR_LIS

$SET ON

$DATA_NEXT:

$WRITE SYS$QUTPUT » "

$WRITE SYS$OUTPUT "Data files are copied by dater starting with the ",-
"first date entered."

$WRITE SYS$OUTPUT "and ending with the second date (incliusive) "“,-
"-assuming one and the same year."

SWRITE SYSSOQUTPUT "If data run into second year, reenter a new set ",-
*of dates for that second year."

SWRITE SYS$OQUTPUT * *

SWRITE SYS$BUTPUT -
"If you are copying one single day, then make last date = first date."

SNYOL D=0

$NEW_YEAR:

$WRITE BYS$OUTPUT * *

$INQUIRE P2 "What YEAR? {two digits)”®

$LENGTH_OF _YEAR?®

SLPZ=FSLENGTH(P2)

$IF(LP2.E@.2) THEN GOTO CHECK_YEAR

$INQUIRE P2 "Enter two digits for the year: 77 or 78 or 79 or 80"

$G0TO LENGTH_OF_YEAR

$WRONG_YEAR:

$INQUIRE P2 "Enter either of 77 or 78 or 79 or 80"

$CHECK_YEAR:

SNY=FSINTEGER(FSEXTRACT(0.,2,P2}))

$IF(NY.LT.77.0R.NY.GT.BO) THEN GOTO WRONG_YEAR

$IF(NY.EQ.NYOLD) THEN GOTO YEAR_OK

$YY= FS$STRING (NY?}

$DIR/OUTPUT=DRECTRY.TMP °DEFAULT_DIR'EX'YY'*.DAT

$1F $SEVERITY .EQ. 1 THEN GOTC YEAR_POSSIBLE

$DELETE DRECTRY.THPs#*

$WRITE SYS$DUTPUT * *

$WRITE SYS$OUTPUT “No files found from year ",’YY’,"!™

$INQUIRE REDD "Want to reenter year? [Y/N1"

$IF REDD THEN GOTO NEW_YEAR

$GOTO REMOVE_TAPE

$YEAR_POSSIBLE:

$DELETE DRECTRY.TMP:#

$IF(NY.LT.NYOLD) THEN GOTO WRONG_DRDER_YEARS

$MNDAY=999

SMXDAY=0

$YEAR_OK:

$IRUWRS=0

[T




$WRITE SYSS$OUTPUT * * Comn B

$INGUIRE P3 "First DAY to be copied? (one tc three digits)"

$LP3=FSLENGTH(PI)

$IF(LP3.CT.3) THEN GDTO YEAR_OK

$IF(LP3.EQ.2) THEN P3:= "OQ°'P3""

$IF(LP3.EQ.1) THEN P3:= "00''P3""

SND=FS$INTEGER(FSEXTRACT (0,3,P3))

$IF(NY.EQ.80) .AND. (ND.LT.1.0R.ND.GT.346) .0OR. ~
(NY.NE.30) .AND. (ND.LT.1.0R.ND.GT.345) THEN GOTO YEAR_OK

$IF(ND.LE.MXDAY) THEN IRWRS=1

$IF{IRWRS.EQ.1) THEN GOTD OVERLAP1

$NO_DVERLAPL:

$YYDDD= FSEXTRACT{0,2,P2) + FSEXTRACT(0,3.P3)

$DIR/OUTPUT=DRECTRY.TMP 'DEFAULT_DIR'+’YYDDD’.DAT

$IF $SEVERITY .EG. 1 THEN GOTO GODD_START

$DELETE DRECTRY.THMP:*

$WRITE SYS$OQUTPUT " *

$WRITE SYSSOUTPUT “No files found with date "."YYDDD",*!"

$INGUIRE REDD "Want to reenter dates? L[Y/NI"®

$1IF REDO THEN GOTO NEW_YEAR

$GOTO REMOVE_TAPE

$GOOD_START:

$DELETE DRECTRY.TMP: *

$1START=ND

$WRITE SYS$OUTPUT = *

$HRITE SYS$OUTPUT -

*If it is doubtful that all days will fit on this tape,"
SWRITE SYSSOUTPUT "then try successive pairs of first and last days.,"”
$SWRITE SYS$QUTPUT "and put remaining days on a new tape."
$UWRITE SYS$OUTPUT -~

"(It is OK to copy one day at a time, that is last day = first day.)"
SYEAR_STILL_OK:

SWRITE SYS$OUTPUT * *

$INQUIRE P3 "Last DAY to be copied? (in that same segment)"

$LP3I=FS$LENGTH(PJ)

$IF(LP3.GT.3) THEN GOTD YEAR_STILL_OK

$IF(LP3.EQ,.2) THEN P3:= "0’'P3""

$IF{LP3.EG.1) THEN P3:= *00"'P3""

$ND=F$INTEGER(FS$EXTRACT(0,3,P3})

$IF(NY.EQ.80) ,AND. (ND.LT.1.0R.ND.GT.364) .0OR. -
(NY.NE.B80) .AND. (ND.LT.1.0OR.ND.GT.365) THEN GOTO YEAR_STILL_OK

$IF(ND.LT.ISTART) THEN GOTD WRONG_DRDER_DAYS

$IF(ND.GE.MNDAY) .AND. (IRWRS.E@.1) THEN GDTO OVERLAPZ2

$NO_OVERLAPZ2:

$IRWRS=0

$IF(ND.EQ@.ISTART) THEN GOTO SINGLE_DAY

sYYDDD= F$EXTRACT(0.2,P2) + FSEXTRACT(0.,3,P3)

$DIR/CUTPUT=DRECTRY.TMP "DEFAULT_DIR’#’YYDDD'.DAT

$IF S$SEVERITY .E@. 1 THEN GOTO GOOD_STOP

$SDELETE DRECTRY.TMP;#

$WRITE SYSs$OQUTPUT " *

$WRITE SYS$OUTPUT “"No files found with date "“,’YYDDD’,"!"

$INQUIRE REDO "Want to reenter both dates? [Y/NI®

$1F REDUO THEN GOTO NEW_YEAR

$INQUIRE REDO "Want to reenter last day? [Y/N1"

$IF REDO THEN GOTO YEAR_STILL_DK

$GOTC REMOVE_TAPE

$600D_STOP:

$DELETE DRECTRY.TMP:*

$SINGLE_DAY:

(]




$I1STOP=ND @e\s\(&
$1DAY=ISTART
$SET NOON
$COFY_TOD_TAPE:
$1IF(IDAY.LT.MNDAY) THEN MNDAY=IDAY
$IF(IDAY.GT.MXDAY) THEN MXDAY=IDAY
$IF(IDAY.LE.9)Y THEN YYDDPD= F$STRING(NY) + "00" + F&STRING(IDAY)
$IF(IDAY.GT.9) .AND. {IDAY.LE.99) THEN -
YYDDD= F$STRING{(NY) + ®Q" + F$STRING(IDAY)
SIF(IDAY.GT.99) THEN YYDDD= F$STRING(NY) + F$STRING(IDAY)
$IF{IDAY.EQ.ISTART} THEN YYDDDI1=YYDDD
$COPY/LOG 'DEFAULT_DIR'*’YYDDD'.DAT TAPE
$IDAY=IDAY+1
$IF(IDAY.LE.ISTOP) THEN GOTO COPY_TO_TAPE
$NYOLD=NY
$WRITE SYS$QUTPUT * *
$IF(ISTOP,.EQ@.ISTART) THEN WRITE SYS$IUTPUT -
"Last segment copied: a single day ", YYDDD’
$IF({ISTOP.GT.15TART) THEN WRITE SYS$OUTPUT -
"Last segment copied: days ",'YYDDD1’." through ",’YYDDD’
$WRITE SYS$SOUTPUT »
$INQUIRE MORE - .
"Are there more data files to be copied to this tape? (Y/NI"
$IF MORE THEN GOTO NEW_YEAR
S$WRITE SYS$OUTPUT * ¢
$INQUIRE GUIDE -
"Do you want to add the Data User’'s Guide at the end? [Y/N]I"
$IF GUIDE THEN -~
COPY/LOG "DEFAULT_DIR'GUIDE. TAPE
STAPEDIR_LIS:
SWRITE SYS$0UTPUT *» "
$INQUIRE LISTING "Do you want a tape directory file {(TAPEDIR.LIS)? [Y/N]1"
#IF .NOT. LIBTING THEN GOTO REMOVE_TAPE
$DIR/SIZE/DATE/OUTPUT="DEFAULT _DIR’TAFEDIR.LIS TAPE
$5ET PROT={(G:RWED-W:RWED) TAPEDIR.LIS
$GOTO REMOVE_TAPE
$WRONG_ORDER_DAYS:
FWRITE SYS&OQUTPUT " *
$WRITE SYS$OUTPUT "First and last days in wrong order!®
$INQUIRE REDO "Want to reenter dates? [Y/N]"
$1F REDO THEN GOTO NEW_YEAR
$GOTO REMOVE_TAPE
$WRONG_ORDER_VYEARS:
$WRITE SYS$JUTPUT " "
$WRITE SYS$SOUTPUT "Going backwards in years?"
$INQUIRE SURE "1Is this really the year you want? [Y/N]"
$1F SURE THEN NYOLD=0
$1IF SURE THEN MNDAY=%9%
$1F SURE THEN MXDAY=0
$IF SURE THEN GOTO YEAR_OK
$INQUIRE REDD “Want to correct year? [Y/NI™
$1F REDD THEN GOTO NEW_YEAR
$GO0TD REMOVE_TAPE
$0VERLAPL:
$WRITE SYS$OQUTPUT * *
SWRITE SYS$OUTPUT "Caution:"
$IF(ND.LT.MXDAY) THEN WRITE SYS$OUTPUT -
"First day precedes days already copied!™
$IF(ND.E@.MXDAY) THEN WRITE SYS$OUTPUT =~
"This day has already been copied!”

[1]
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$!'IF(ND.E@.MXDAY) THEN GBTO NEW_YEAR

$WRITE SYS$OUTPUT * *

$INQUIRE SURE "Are you sure there will be no duplicatien?
$IF SURE THEN GOTO NO_OVERLAP1

$INQUIRE REDD "Want to correct dates? [Y/NI"
$1F REDD THEN GOTO NEW_YEAR

$GOTO REMOVE_TAFPE

$OVERLAP2:

$WRITE SYSsQUTPUT " ¥

$WRITE SYS$ODUTPUT "Caution:®"
$IF(ND.GT.MNDAY) THEN WRITE SYS$SQUTPUT -

"Last day may be out of order!" )
$IF(ND.EQ.MNDAY) THEN WRITE SYS$DUTPUT -

*tast day has already been copied!"
$'IF(ND.EG.MNDAY) THEN GOTD YEAR_STILL_OK
$WRITE SYSs$OQuTPUT * *
$INQUIRE SURE "Are you sure there will be no duplication?
$IF SURE THEN GOTO NO_OVERLAP2
$INQUIRE REDO “"Want to reanter both dates? L[Y/NI"
$1F REDD THEN GUTD NEW_YEAR
$INQUIRE REDO “"Want to reenter last day? [Y/N1"
$IF REDO THEN GOTO YEAR_STILL_OK
$REMOVE _TAPE:
$SET ON
$DISMOUNT "DRIVE’
$DEALLOCATE T"DRIVE’
$'DELETE DRECTRY.TMP:#

S$WRITE SYSsOUTPUT * ¥

S$WRITE SYSSOUTPUT “EXIT"

$WRITE SYS$OUTPUT "That’'s the end of this run.”
$WRITE SYS$SOUTPUT -

Cem (0

[Y/N1"

LY/NI"

"Tape is dismounted and ’'FSLOGICAL("TAPE")" is dealtliocated."”

SEXIT




From: LPARL12:LENN Z-DEC-1991 14:59:31.22 ﬁb<5 _.
To: NCF: : SUMANT

CC: LENN

Subj: IEEE Data Archiving/ Command file #3

$lavxrwrxnknxxexr LOCKHEED PLASMA COMPOSITION EXPERIMENT ON ISEE-1 S#&%e®ddiftdis
! #xx%xk® DELETE_ISEEMS.COM #%&xx%
$!
%! Interactive command file for deleting 1SEEMS archival files from disk
$! tcan transfer the deleting to a batch job via REMOVE_ISEEMS_FILES.COM)
$!
! by 0. W. Lennartsson
$! Lockheed Missiles &% Space Company, Inc.
$! Research and Development
4! Dept. 91-20, Bldg. 255
$! 3251 Hanover Street
$! FPalo Alto, CA 94304
%!
$! Telephone (4135) 424-3259
3!
%! Developed under NASA Contract NASS-33047
$t
$! The command language is that of VAX/VMS Version 5.4
%!
$! To exectute this file:, simply enter @DELETE_ISEEMS, if the file resides in the
%! same directory used for the data files. otherwise specify directory name in
$! the command? @directory_nameDELETE_ISEEMS {(your default directory should be
%! the one used for data files).
ERR R R e R Ay Ly L s R Y Y sty
$WRITE SYS$OUTPUT *» *
$DEFAULT_DIR = F$LOGICAL("SYS$DISK")+FSDIRECTORY ¢}
$!
$!This directory may or may not be used for the command files.
$!1f not, change next command line to appropriate directory:
$COMMAND_DIR = DEFAULT_DIR
$!
$WRITE SYS$OUTPUT “"Your default directery ist “, "DEFAULT_DIR’
$SWRITE SYS$OUTPUT "Is this where the ISEEMS data files are?"
$WRITE SYS$OUTPUT “"If not, Ctri/Y and reset.”
$WRITE SYS$OUTPUT * *
SWRITE SYS$OUTPUT “Files are deleted by date. starting with the *,-
"first day entered."
$WRITE SYS$OUTPUT "and ending with the second day “,-
"=assuming one and the same year."
$WRITE SYS$DUTPUT » &
$URITE SYSSOUTPUT "If files run into second year, ",~
"repeat this operation for that year’s days."
$WRITE SYSsouTPUT » »
$INQUIRE P2 "What YEAR? (two digits)*®
$LENGTH_OF_YEAR:
$LP2=FSLENGTH{P2)}
$IF{LP2.EG.2) THEN GOTO CHECK_YEAR
$INQUIRE P2 "Enter two digits for the year: 77 or 78 or 79 or 30"
$GOTO LENGTH_OF_YEAR
$URONG_YEAR:
$INGQUIRE P2 "Enter either of 77 or 78 or 79 or 80"
$CHECK_YEAR:
ENY=FEINTEGER(FSEXTRACT(0,2,P2})
$IF(NY.LT.77.0R.NY.GT.80) THEN GOTO WRONG_YEAR
$YEAR_DK:




$WRITE SYS$DUTPUT * " ﬁMS) —b/
$INQUIRE P3 "First DAY? (one to three digits)”

$LP3=FSLENGTH(FP3)

$IF({LP3.GCT.3) THEN GOT0O YEAR_DK

$IF(LP3.EQ.2) THEN P3:= "077P3""

$IF(LFP3.EQ.1) THEN P3:= "00''P3""
$ND=F$INTEGER(F$EXTRACT(0,3,P3)}

$1F(NY.EQ.B80) .AND. (ND.LT.1.0R.ND.GT.366) .OR. -

(NY.NE.B0) .AND. (ND.LT.1.0R.ND.GT.365) THEN GOTO YEAR_OK
$YYDDD= FSEXTRACT(0.2,P2) + FSEXTRACTI(0.3.F3)
$DIR/DUTPUT=DRECTRY.TMP *DEFAULT_DIR'*'YYDDD'.DAT
$1F $SEVERITY .EG. 0O THEN GOTO NO_FILE
$DELETE DRECTRY.TMP: %
$ISTART=ND
$YEAR_SBTILL_OK:
sWRITE SYS$OUTPUT " "
$INQUIRE P3 "Second DAY? {(last day of same year to be deleled)®
$LPI=FSLENGTH(P3)
$IF(LP3.GT.3) THEN GOTOD YEAR_STILL_OK
$IF(LP3.EQ.2) THEN P3:= "Q’'P3""
$IF(LP3.EQ.1) THEN P3:= “00'"P3""
$ND=F$INTEGER(FSEXTRACT(0,3,P3))
$IF(NY.EQ.B0) .AND. (ND.LT.1.DR.ND.GT.366) .OR. -

(NY.NE.BO) .AND. (ND.LT.1.0OR.ND.GT.345) THEN GOTO YEAR_STILL_OX
$YYDDD= FSEXTRACY(0,2,P2) + FSEXTRACT(0,3,P3}
$DIR/DUTPUT=DRECTRY.THP *DEFAULT_DIR’#'YYDDD' .DAT
$I1F $SEVERITY .EG. 0 THEN GOTO NO_FILE
$DELETE DRECTRY.THMP:*
$ISTOF=ND
SWRITE SYS$OUTPUT * ¢
$WRITE SYS$SOUTPUT "If you are deleting a large number of files it may ",-

"take a few minutes.”
$WRITE SYS$SOUTPUT "In the meantime this terminal will be tied up, ",-

*unless you transfer this job"
$WRITE SYSSOUTPUT *to a batch queue.'
$WRITE SYSSOUTPUT * *
$INQUIRE BAT "Would you rather delete in BATCH? [Y/N1®
$1F .NOT. BAT THEN GOTO NO_BAT
$INQUIRE BATQU "Enter name of batch gueue®
$SUBMIT/QUEUE="BATQU’ /LOG_FILE="DEFAULT_DIR’ /NOPRINT-

/PARAM=(’ DEFAULT_DIR:’NY, "ISTART. " ISTOP) -

*COMMAND _DIR'REMOVE _ISEEMS_FILES
$WRITE SYS%0UTPUT " “
$WRITE SYS$SOUTPUT "This terminal is yours again"

SWRITE SYS$DUTPUT " *

$EXIT

$ND_BAT:

$WRITE SYS$OQUTPUT ™ "

SWRITE SYS$DUTPUT "As you wish!"

$WRITE SYS$OUTPUT * "

$IDAY=ISTARY

$DATA_DELETE!:

$IF({IDAY.LE.9) THEN YYDDD= F$STRING(NY) + “00" + F$STRING(IDAY)
$IF({IDAY.CT.9) .AND. (IDAY.LE.99) THEN -

YYDDD= F$STRING(NY) + “0" + FSSTRING(IDAY)
$IF(IDAY.GT.99) THEN YYDDD= FSSTRING{(NY) + FS$STRING(IDAY)
$DELETE "DEFAULT _DIRT#’'YYDDD'.DAT:#*
$IDAY=IDAY+1
SIF(IDAY.GT.ISTOP) THEN GOTO FILES_LEFT
$GOTO DATA_DELETE '




~

$FILES_LEFT:

$WRITE SYS$OUTPUT " *

SWRITE SYS$OUTPUT "Files left:”

$WRITE SYS$OUTPUT "
$DIR/SIZE=ALL/DATE/PROT ED%*,EX#¥,MC¥,MD#*,MS*
SEXIT

$NO_FILE:

$WRITE SYS$OUTPUT * °

Cowa 13

$WRITE SYS$OUTPUT "Files missing: Mo ED","YYDDD'.".DAT, etc.”

$WRITE SYS$OUTPUT “Chechk dates and reenter command.”
$DELETE DRECTRY.THMP:i®
S$EXIT




From: LPARL1ssLENN 2-DEC-1991 15:00:18.72 ﬁ&#é _r*
Toi NCF 3 : SUMANT

ceCs LENN

Subj? ISEE Data Archiving/ Command file #4

$lanesrnnrnwrnsrsx | DCKHEED PLASMA COMPOSITION EXPERIMENT ON ISEE-1 #%esrasexssexssx
$! *xx%%xx REMOVE_ISEEMS_FILES.COM xx%x¥xsx
$!
$! Batch command file for deleting ISEEMS archival files from disk
$! (must be submitted from the interactive DELETE_ISEEMS.COM)
$1!
$! by 0. W. Lennartsson
$! Lockheed Missiles & Space Company:, Inc.
%! Research and Development
$! Dept. 91-20, Bldg. 2535
$! 3251 Hanover Street
%! Palo Alto, CA 94304
%!
%! Telephone (415) 424-3259
%!
$! Developed under NASA Contract NAS5-33047
$!
$' The command language is that of VAX/VME Version 5.4
SRR RR RN R R R R RN RE R R RN RRE RN R E R R RS RRRR RN R RRRRRRRERRRRENRREREERENEN
$DEFAULT_DIR=P1
$SET DEFAULT *DEFAULT_DIR’
$NY=FSINTEGER (P2)
$ISTART=F$INTEGER(P3}
$ISTOP=FS$INTEGER(F4)
$SET NOON
$SET NOVERIFY
$IDAY=IS8TART
$DATA_DELETE:
$IF(IDAY.LE.9) THEN YYDDD= F$STRING{(NY) + "00" + F$STRING(IDAY)
$IF(IDAY.GT.9) .AND. (IDAY.LE.99) THEN -
YYDDD= FS$STRING(NY) + "0" + F$STRING (IDAY)
$IF(IDAY.GT.99) THEN YYDDD= F3$STRING(NY) + FSSTRING(IDAY)
$DELETE #"YYDDD' .DAT;:#
$IDAY=IDAY+1
$1F(IDAY.LE.ISTOP) THEN GOTO DATA_DELETE
$8ET VERIFY
SEXIT

[




2 gt year
Tyel

Dump of file NCF_OPS_DATA:IOFERATIONS.RANEY.BACKUPJ
File 1D (14084,246,0) End of file block 16 / Allocated

Record number 1 {(00000001), 132 (0084) bytes

20202020 30ZE3331 2D202020 31ZE392D 20202020
20313028 4530382E 33202035 32312D20 35312020
30302E30 36202020 37393120 203230ZB 453534ZE
2020302zE 31312D20 3I72E3470 2020312E 3631203%

Record number 2 (0Q0000002), 132 (0084) bytes

20202020 372E3131 2zD202020 392E342D 20202020
2031302zB 4531342ZE 33202033 31312D20 32332D20
3030ZE30 36202020 34303220 2032302RF 453230ZE
2020302E 31312020 372E3420 2020312E 36312031

34303235
382E34631
31202031
2E302020

30373235
302E3631
32202031
2E302020

DAT:;1 on 20~FEB-1992 11:07:40.77

8
20191t year

20203531 33373720
20202020 312E342D
302D4535 302E3420
30302ZE30 20202020

332E3620
20203531 33373720
20202020 312E382D
302D4534 392E3320
J0302E30 20202020

342E3620

dayef year
5206  -9.1  -13.0
-4, 16.8 -15 -125 3.B0E+01

4.05E-01 1.65E+02 197 40.00
0.00 0.1 16.1 4.7 -11.0

L

77315 5270 ~-4,9 -11.7
~8.1 16.0 -32 -113 3.41E+01
3.94E-01 2.02E+02 204 40.00
0.00 0.1 14641 4.7 -11.0

-

, mo_i ohz\n,?v. | UE% ot DD w,mr,_ 201
Type: ED
Timespani ) #\Q\m\vv - \Qﬂ\bm‘\vml

000000
000020
000040
000060
000080

000000
000020
000040
000060
000080

[T7]




Dump of file NCF_OPS_DATA:EOFERATIONS.RANEY.BACKUFIED77315.DAT:1 on 20-FEB-1992 12:01:17.30

File 1D (14084,26,0)

End of file block 16 / Allocated 18

Record number &% (0000003D), 132 (0084) bytes

20202020
20323020
30352834
202030ZE

342E352D 20202020 392E31:2D
4539372E 31202039 30312D20
35322020 303831&0 Z03230ZE
30202020 302E3020 202031Z2E

20202020 38323439 35203531
35312020 312E3620 20202020
453464342E 33202031 302D4532
36312031 2E302020 30302E34

33373720
352E3120
332E3420
36322020
302E3020

77315 59428 -1.9 ~5.4

1.5 6.1 15 ~109 1.79E-02
4, ,32E~01 3.46E+02 180 254.50
264.00 0.1 16.1 0.0 0.0

DuD.unneenssnsensnacanosannnscns

000000
000020
000040
0000460
000080

(]




FILE 1 RECORD i

77315 5206 ~F.4 -13.0

132 BYTES

-4.1

16.8

-15

-125

3.80E+01

4.05E-C1

1.65E+02

197

ASCTT LIST of ED

60.00 0.00 0.1 t6.1 4,7 -11.0

6.3

[




FILE ¢ RECORD

77315 S9428

-1.9

&1

4

132 BYTES

1.5

&.1

1

]

-109

1.79E-02 4.32E-01

3.46E+02

180 254.30

264.00 0.1 1&.1

0.0




ISEE 1
THERMAL ION MEASUREMENTS DATA

77-102A-12D

THIS DATA SET HAS BEEN RESTORED. ORIGINALLY IT CONTAINED

28 9-TRACK, 6250 BPI TAPES AND ONE TAPE AT 1600 BPI, ALL WRITTEN

IN BINARY. THERE ARE 29 RESTORED TAPES. THE DR TAPES ARE 3480

CARTRIDGES AND THE DS TAPES ARE 9-TRACK, 6250 BPI. THE ORIGINAL
TAPES WERE CREATED ON AN UNIVAC 11/80 COMPUTER AND THEY WERE
RESTORED ON AN IBM 9021 COMPUTER. THE DR AND DS NUMBERS ALONG WITH

THE CORRESPONDING D NUMBERS AND THE TIME SPANS ARE AS FOLLOWS:

DR# DS# D# FILES TIME SPAN
DRO04090 DS004090 D042230 1 FILE 1: 11/29/77 - 11/30/77
DRO04091 DS004091 DO060132 8 FILE 1: 11/29/77 - 11/30/77
FILE 2: 01/21/78 - 01/21/78
FILE 3: 01/23/78 - 01/24/78
FILE 4: 02/20/78 - 02/21/78
FILE 5: 02/23/78 - 02/24/78
FILE 6: 03/17/78 - 03/17/78
FILE 7: 03/18/78 - 03/20/78
FILE 8: 03/22/78 - 03/22/78
DR00408% DS00408% D060133 7 FILE 1: 12/28/77 - 12/28/717
FILE 2: 12/23/77 - 12/24/77
FILE 3: 12/20/77 - 12/22/77
FILE 4: 11/25/77 - 11/25/77
FILE 5: 01/29/78 - 02/01/78
FILE 6: 03/05/78 - 03/05/78
FILE 7: 07/05/78 - 07/05/78
DRO040%4 DS004094 D060134 8 FILE 1: 01/14/78 - 01/14/78
FILE 2: 01/26/78 - 01/26/78
FILE 3: 01/28/78 - 01/29/78
FILE 4: 02/01/78 - 02/02/78
FILE 5: 04/28/78 - 04/30/78
FILE 6: 10/16/79 - 10/17/78
DR0O04092 DS004092 D060135 6 FILE 1: 01/16/78 - 01/16/78
FILE 2: 12/01/77 - 12/02/77
FILE 3: 12/09/77 - 12/10/77
FILE 4: 12/13/77 - 12/14/77
FILE 5: 12/16/77 - 12/17/77
FILE 6: 12/30/77 - 12/31/77
DR004095 DS004095 D060136 3 FILE 1: 04/02/78 - 04/04/78
FILE 2: 04/09/78 - 04/11/78
FILE 3: 04/11/78 04/13/78.
DR0O04087 DS004097 DO060137 2 FILE 1: 04/18/78 - 04/21/78
FILE 2: 04/21/78 - 04/23/78



77-102A-12D

DR# DS# D$ FILES TIME SPAN

DR0O04096 DS004096 D060138 2 FILE 1: 04/13/78 - 04/16/78
FILE 2: 04/16/78 - 04/18/78

DR0O04098 DS004098 D060139 3 FILE 1: 04/23/78 - 04/25/78
FILE 2: 04/25/78 - 04/28/78

FILE 3: 05/15/78 - 05/17/78

DR0O04093 DS004093 D060140 5 FILE 1: 05/25/79 - 05/27/79%
FILE 2: 01/09/78 - 01/09/78

FILE 3: 03/14/78 - 03/15/78

FILE 4: 12/15/79 - 12/16/79

FILE 5: 03/25/78 03/27/78

DR004099 DS004099 D060141 1l FILE 1l: 05/26/78 - 05/29/78
DR0O04100 DS004100 D060142° 7 FILE 1: 06/05/78 - 06/07/78
FILE 2: 06/19/78 - 06/21/78

FILE 3: 08/06/78 - 08/08/78

FILE 4: 08/09/78 -~ 08/10/78

FILE 5: 08/11/78 - 08/13/78

FILE 6: 08/11/78 - 08/13/78

FILE 7: 08/16/78 - 08/18/78

DR004101 DS004101 D060143 8 FILE 1: 07/01/78 - 07/02/78
FILE 2: 06/07/78 - 06/10/78

FILE 3: 07/06/78 - 07/08/78

FILE 4: 07/09/78 - 07/11/78

FILE 5: 07/23/78 - 07/25/78

FILE 6: 07/25/78 - 07/27/78

FILE 7: 07/28/78 - 07/30/78

FILE 8: 07/30/78 - 08/01/78

DR0O04103 DS004103 D060144 6 FILE 1: 08/20/78 - 08/23/78
FILE 2: 08/23/78 - 08/24/78

FILE 3: 09/04/78 - 09/05/78

' FILE 4: 02/13/78 - 02/16/79

FILE 5: 02/16/79 - 02/16/79

FILE 6: 11/18/78 - 11/18/78

DR004102 DS004102 D060145 16 FILE 1: 09/28/78 09/30/78
FILE 2: 10/12/78 - 10/14/78

FILE 3: 06/10/78 - 06/12/78

FILE 4: 10/04/78 - 10/05/78

FILE 5: 10/05/78 - 10/07/78

FILE 6: 10/08/78 - 10/09/79

FILE 7: 10/10/78 - 10/12/78

FILE 8: 10/18/78 - 10/19/78

FILE 9: 12/23/78 - 12/25/78

FILE 10:11/22/78 - 11/23/78



DR#

DS#'

77-102A~12D

D#

DR004105 DS004105 D060146

DR004108

DR004104

DR004107

DRO04106

DR0O04088

DR0O04114

D5004108

D5004104

D5004107

DS004106

b5004088

D5004114

D060147

D060148

D060149

D060150

D060151

D060152

FILES

13

FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE

FILE
FILE
FILE
FILE
FILE

FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE

FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE

FILE
FILE
FILE
FILE
FILE
FILE
FILE

FILE
FILE
FILE
FILE
FILE

FILE
FILE
FILE
FILE
FILE
FILE

w1k WNE

bW

OO~ WN

b WM ~SaUbswne O-~-JanNbwNH

[ O I T N

TIME SPAN

: 11/27/78
1 11/29/78
: 12/04/78

12/07/78
12/09/78

: 12/11/78
: 12/13/78

12/16/78
12/18/78

:12/21/78
:12/28/78
:12/30/78
:02/04/79

08/29/79%

: 10/04/79

09/17/79
09/15/79

: 02/23/79

01/14/79
01/21/79
01/24/79

: 01/26/79
: 02/01/79

11/13/78
11/15/78

: 11/19/78
: 11/25/78

01/28/79

: 07/21/79
: 08/07/79

08/12/79
08/16/79

: 08/22/79
: 10/08/79

10/24/79

02/06/79
01/03/79
01/10/79

: 01/11/7%
: 10/19/79

10/22/79
10/24/79

: 02/09/79
: 11/15/77

01/11/78

: 01/18/7%
: 02/04/78

07/10/79

: 07/12/79
: 07/01/79

07/13/79
07/02/79
08/09/79

LI I R I IS A A N R R N I (R SO (Y (R |

[ D I

11/28/78
12/01/78
12/06/78
12/08/78
12/10/78
12/13/78
12/15/78
12/18/78
12/20/78
12/22/78
12/29/78
12/31/78
02/06/79

09/30/79
10/06/79
09/18/79
09/17/79
02/25/79

01/15/79
01/22/79%
01/25/79
01/27/79
02/04/79
11/14/78
11/16/78
11/22/78
11/26/78

01/30/79
07/23/79
08/09/79
08/13/79
08/18/79
08/23/79
10/09/79
10/25/79

02/09/79
01/06/79
01/11/79
01/13/79
10/21/79
10/23/79
10/26/79

02/11/79
11/15/77
01/11/78
01/19/78
02/04/78

07/11/79
07/14/79
07/02/79
07/15/79
07/04/79
08/11/79



DR#

DR0O04112

DR004116

DR004109

DRO04111

DR0O04110

DR0O04113

DRO04115

DS#
DS004112

Ds004116

D5004109

bs004111

DS004110

DS004113

DS004115

77-102A-12D

D#
D060153

D060154

D060155

D060156

D060157

D060158

DO&0159

FILES

6

-

FILE 1:
2:
: 08/28/79
: 09/05/79

FILE
FILE
FILE
FILE
FILE

FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE

FILE
FILE
FILE
FILE
FILE
FILE

FILE
FILE
FILE
FILE
FILE
FILE

FILE
FILE
FILE
FILE
FILE

FILE
FILE
FILE
FILE
FILE

FILE
FILE
FILE

S WN

AW

W

ks W

Wo-~JhBLWNoH

O sl () DN 2 kWM

TIME SPAN

07/23/79 -

08/26/79

09/07/79
05/06/79

09/09/7%

: 09/20/79
: 08/31/79
: 07/19/79

10/06/79
11/11/79
09/24/79
09/26/79

: 10/18/79

10/28/79
10/26/79
06/25/79

: 02/25/79
: 03/02/79

03/12/79
11/04/79

¢ 10/14/7¢9
: 11/06/79

03/21/79
03/24/79
04/02/79

: 11/20/79

12/12/79
12/22/79
11/25/79
03/04/79%

12/19/79
11/15/79
05/20/79
06/01/79

: 05/10/79

12/24/79%
07/05/79

: 07/14/79

:

07/26/79
08/28/179
08/30/79
09/06/79
09/08/79
05/08/79

09/11/7¢9
09/20/79
09/02/79
07/20/79
10/08/79
11/12/79
09/26/79
09/28/79
10/20/79

10/29/79
10/27/79
06/26/79
02/28/79
03/04/79
03/14/79

11/06/79
10/14/79
11/08/79
03/24/79
03/26/79%
04/05/7¢

11/22/79
12/13/79
12/23/79
11/27/79
03/07/79

12/21/79
11/11/79
05/22/79
06/03/79
05/13/79

12/25/79
07/07/79
07/16/79




REQ. AGENT RAND NO, ACQ. AGENT

O V006t TORKE
SAR V0299 HKH
ISEE-1

THERMAL TON MEASUREMENTS DATA
77-102A-12D

This data set catalog consists of 29 data tapes. The tapes are 9-track,
6250 BPI, Binary and are multi-filed, except D-42230, which is 1600 BPI, The
tapes were created on the UNIVAC 11/80 computer. The D and C numbers along

with the time spans are listed on the following pages.

RES”

prent
g
e




ISEE 1 77-102A-120

D#

D-42230
D-60132

D-60133

D-60134

D-60135

D-60136

D-60137

D-60138

D-60139

D-60140

C#

€-21308
C-24959

C-24960

C-24961

C-24962

C-24963

£-24964

C-24965

C-24966

€-24967

FILES

FILE

FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE

FILE
FILE
FILE
FILE
FILE
FILE
FILE

FILE
FILE
FILE
FILE
FILE
FILE

FILE
FILE
FILE
FILE
FILE
FILE

FILE
FILE
FILE

FILE
FILE

FILE
FILE

FILE
FILE
FILE

FILE
FILE

—
.

— [Ny

Lo PO — |
+ .

N

NSO PN O~ WwhN
ss we s se sm 48 am “% s4 =% w4 24 == am ew

Oh N B D N k=
“% ea a2 se ae es

SN B O =
e aa sm 4 ve ww

TIME SPAN

11/29/77

11/29/77
01/21/78
01/23/78
02/20/78
02/23/78
03/17/78
03/18/78
03/22/78

12728177
12/23/77
12/20/77
11/25/177
01/29/78
03/05/78
07/05/78

01/14/78
01/26/78
01/28/78
02/01/78
04/28/78
10/16/79

01/16/78
12/01/77
12/09/77

12/13/77 -

12/16/77
12/30/77

04/02/78
04/09/78

: 04/11/78

: 04/18/78
. 04/21/78

: 04/13/78
: 04/16/78

: 04/23/78
: 04/25/78
: 05/15/78

: 05/25/79
: 01/09/78

11/30/77

11/30/77
01/21/78
01/24/78
02/21/78
02/24/78
03/17/78
03/20/78
03/22/78

12/28/77
12724177
12722777
11/25/77
02/01/78
03/05/78
07/05/78

01/14/78
01/26/78
01/29/78
02/02/78
04/30/78
10/17/79

01/16/78
12702777
12/10/77
12714777
12/17/77
12/31/77

04/04/78
04/11/78
04/13/78

04/21/78
04/23/78

04/16/78
04/18/78

04/25/78
04/28/78
05/17/78

05/27/79
01/09/78




ISEE-1 77-102A-12D

D#

D-60140

D-60141
D-60142

D-60143

D-60144

D-60145

D-60146

C#

C-24967

C-24968

€-24969

€-24970

C-24971

C-24972

€-24973

10

13
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George C. Marshall Space Flight Center RY < Y4
Marshall Space Flight Center, Alabama A v ¢
35812 1A 0
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3"
ES53-80-242 October 2, 1980
TO: Goddard Space Flight Center

Attn: Code 601/James I. Vette
FROM: ES51/Charles R, Chappell
SUBJECT: Archiving of ISEE Thermal Plasma Data

I am enclosing a pair of example output formats we are producing which could
be made available to the National Space Science Data Center (NSSDC) for
archiving the thermal plasma observations from the Plasma Composition Exper-
jment on ISEE. These two formats, a 1600 bpi, nine track magnetic tape and

a set of microfiche plots, represent the output of the first level of thermal
plasma processing for a "typical" ISEE pass through the magnetosphere. The
data contain the count rates from the detectors of the Plasma Composition
Experiment, the B-field measurements from the on-board magnetometers, and
certain parameters from the ephemeris data tapes, all merged into a contiguous
data stream and despun according to measurements from the on-board spin sensor.
A detailed description of the tape and its contents is provided in the attach-
ment, "Plasma Composition Experiment, Processed Data Tape, Thermal Ion
Measurements."

The microfiche plot package is basically a graphics display of the contents of
the tape. A partial description of the nature of the data in these plots and
the instrument operating philosophy can be found in an article by Baugher,
et.al., in the September 1980 Geophysical Research Letters. Another reference
which would be of benefit to any potential user would be the "In-Orbit Opera-
tion Plan" of the "ISEE Experiment Requirements Document (Section X)."

The ultimate solution to the problem of communicating the details of the data
to users will be a final calibration report based on flight and pre-flight
data which is now under preparation here at MSFC and scheduled for compietion
after the first of the year. In the interim, particular questions about the
instrument operation or the data not covered in the above references can be
answered by Charles Baugher at MSFC (205-453-0029) or E. G. Shelley at
Lockheed (415-493-4411).

The volume of data involved will be approximately 120 tapes for each year of
ISEE operation. If you find the package acceptable the shipments can begin
immediately. It is estimated that it will require approximately nine months
to bring the~transfer abreast of current incoming data shipments.

L4

Charles R. Chappell, Chief
Solar-Terrestrial Physics Division




PLASMA COMPOSITION EXPERIMENT
PROCESSED DATA TAPE
THERMAL ION MEASUREMENTS

The processed data tapes from the thermal ion measurements of the Plasma
Composition Experiment on ISEE-1 are normally created from a merge of the
PCM telemetry data tapes and the definative attitude ephemeris tapes with

a substantial amount of preprocessing applied to unpack the telemetry format,
determine instrument pointing directions, and collate the ion data with
measurements of the magnetic field.

Since thermal ion measurements are generally obtained only when the space-
craft is in the magnetosphere, the tapes will not be inclusive of all the
instruments' measurements. The primary exclusions will be periods when the
spacecraft is in the solar wind and during periods of special studies in
which the instrument is concentrating on specific energetic populations.

There will be two versions of each tape created. One is uncalibrated and one
has been processed utilizing a set of "average" calibration parameters. These
two versions are identical in format and differ only in their recorded values
of the relative ion counts from the instruments' various detectors. The tapes
are to be distinguished by their numbering system. Uncalibrated tapes are
designated by a four digit number prefixed by the letters "pp" and calibrated
tapes are prefixed by the letters "PC." The four digits refer to the day of
the year at the start of the data on the tape and the last digit of the year
the data was taken. Thus, the number PD 1088 would designate an uncalibrated
tape whose data started on Day of Year 108, 1978. The number PC 1088 would
designate the corresponding calibrated tape.

bose
The tapes are written by a/UNIVAC 11/80 computer onto 9 track, 888 bpi tape,
odd parity. The data is in physical records of 3020 - 36 bit words, with each
physical record subdivided into 10 logical records of 302 words. The entire
tape is a single file. The contents of each logical record is shown in Table
I. In summary, each logical record contains certain header parameters, selected
attitude data, thirty-two sequential measurements from each of the experiment's
three ion sensor outputs, thirty-two corresponding measurements of the magnetic
field components and thirty-two pitch angle calculations.

Accompanying each tape is a microfiche print of selected parameters from the
tape. Table II shows one page of this print. The primary purpose of the print
is to establish the exact data coverage on the tape, provide an approximate
Tocation of the spacecraft relative to the magnetosphere, and provide an
indication of the instrument's operating status (on/off, etc.).

The microfiche package is headed by a table giving a spacecraft identifier

(in this case ISEE), the year of the data, the day of the year of the data,

the seconds of the start of the data on that particular page of the microfiche,
and a reel number (an internal MSFC master reel). The processed data tape
number corresponding to the microfiche packet is readily derivable from this
header. As an example, a microfiche packet headed by "ISEE 1978/108/41387 -
REEL 02075" would correspond to either PC 1088 or PD 1088.

T



WORD

10.

11.
12,
13.
14,
15.
16.
17.
18.
19,

NO.

*%

*%k

TABLE I
ISEE PROCESSED DATA TAPE LOGICAL RECORD CONTENTS

Number of useful words in this logical record (= 301).

Instrument Status Sub-Commutator (an internal instrument control
counter).

Day of year of‘data (Jan 1 =1)

Seconds of the day of the start of this 32 measurement sequence,
Satellite RPM.

Spacecraft speed in meters/sec (GSE).

The angle ‘in degrees between the satellite spin axis and velocity
vector.

Year of the data.

The angle in radians between the projection of the satellite
velocity vector into the ecliptic plane and the position of the
sun.

The angle in degrees between the projection of the satellite
velocity vector intoc the ecliptic plane and the pointing direction
of the Plasma Composition Experiment (in the ecliptic plane) at
the start of this 32 measurement sequence.

The change in above angle during one minor frame in degrees.

An instrument operating program number used for bookkeeping.
Sensor Identification (1 = Head A, 2 = Head B).

Average minor frame period in seconds.

Energy Detector Gain Change Flag.

Mass Detector Gain Change Flag.

Energy Detector Gain Sensitivity (HI, LO).

Mass Detector Gain Sensitivity (HI, LO).

Instrument Memory Instruction (CON, RET).




20.
21.
22,
23.
24,

25.
26.

27
34
37

40.

41

44.
45,
46.

47

79
i
143

175

207

239

ok

**k

* %

33.*
36.*
39.%

43.*

78.

110.
142.
174,

206.

238.

270.

Setting Repetition Control.

Assignable Accumulator Control {ED, NORM).

Accumulator Dead Time (IN, OUT).

Operating Energy Analyzer (ESA, RPA). Plass

Energy/Mass Matrix Fixed Scan Control: Energy Fixed,*gariab1e;
Mass Fixed, Energy Variable {M,E).

Fixed instrument setting of above fixed parameter.

Magnetic Local Time (= 999999 if attitude tape not merged).
Instrument house-keeping parameters.

Satellite X, Y, and Z position in meters (GSE).

Satellite X, Y, and Z position in meters (GSM).

McIlwain L parameter (dipole model).

Model magnetic field components Bx, By, Bz in gammas (GSE).
Total magnetic field strength in gammas.

Geomagnetic latitude of the spacecraft in degrees.
Geomagnetic longitude of the spacecraft in degrees.

The 32 mass or energy steps executed in this 32 measurement
sequence.

Ton counts from the mass detector this 32 measurement sequence.

Ion counts from the energy detector this 32 measurement sequence.

Ion counts from the assignable detector {see word 20) this 32
measurement sequence.

Spacecraft X component of measured magnetic field strength this
32 measurement sequence.

Spacecraft Y component of measured magnetic field strength this
32 measurement sequence.

Spacecraft Z component of measured magnetic field strength this
32 measurement sequence,




271 - 302.*  Instrument pitch angle in degrees this 32 measurement sequence.

*Floating Point Numbers.

**ASCII Characters, Left Justified.

3



L£0 OESOE .
850'82g 9! 0
Be0-a9e0s &3] 3 v sE s
0Hhi * W2G0T mwﬁ 0 ¢ﬂm 0" Rl T2 GLE LhG- g1 .
i#D'22G0€ GBI c A O AR =2 2ie ot §8:0h  On’h 20’k
24002508 0 ed 276l 2l LS89= sz - LvL g870h  OhIE . 82:p
£n0-8iS0s gl 0 M-S oi2 S 9Lh- 81'L  S8IOh  OhL 10 g2:e0
hh(° 91508 : 0 <.ﬂ L7S5 63 Shl 2o gl L ce-0h  Oh'h Th 65160
GhO* h1GOF g2 0 g5 §'LS ;e J29- e L1L cg'Gh  Oh 10" H bl
90" 215 101 9 M % AR e =fe- L1°L  +8°0 h 107 Soneo
In0-01208  tos 0 vas  £.8  Log e cog Shf ieon A, 65100
8h0-80008  Lr1 0 ves  2'Ce gla SLG- ges - 1L hE] Th 10Tk 280
. LB "3 ! DhE- . gh Oh'h . ge:g
60 "90S0S LE! 0 vad  hrhat Tl el gl°L et ) 10°H 0
. , ' 1 ; B~ . 8°0h Oh'h . B2:80
Sh0°WOSOS (LI 0 ved B g0z 8- £89 1L B0 00 o9
- - wlle ~Ar a . A DH™h - mwu
0G0 *20S0% LLt Qo Yol H ' Gh D..uﬂ.. - _mw a1 L w8 Ch . g0*h .mm
150°00G08 L1t 0 vdd 2 hGH S vy m.,lfl Gi'r 2. ) ODhh 00+ g2:50
. a2 e 81- Y K2"0h  OW° . g2:
2G0° 86H0E G2t 3 vdd  §°85 LAnE S51- g1 . h 00"+ 80
. 5o 069 20k £8°'0h BE- gz:
£50°96H0 = 0 vad  Lwg = L2k 2 SSRUE h 00'H ;80
he0 en0E £41 0 ved  £LS LS iL9 3,5 FEDS -0 N 00" h oo
SG0 * 26h0S ! 0 a¥  0°BG EA 205~ o ey 0 BE " h 80" h ‘89
ag0 °* 06hOE Gh? 0 Yoo 8¢9 - c coe- 55 1L \..W. h GE*h 00°h 82'go
L90°8Bh0E & 0 var  htosl Al 5L9 el oe BB £'h  B8°F 82:€0
BS0°SBR0E 2B 0 Vi  9'Bh  5.c hie 85 e g8:0n  EBET E8E 82:59
550° HahOE e 0 VCER 515 o see- il 28:0h gETR  88% g2ior
*28h0E 0 SELEIE cos <Gl L e 56°¢ =S
190 08Hh0E £2 D ¥S3  £°0h < 0Sh- = crr 0k BETH £5°c 82:80
290" B2 VSX G2 nie §11- £2h Soer Zelhn BElh 3 82:80
280'9Ln0E o 0 vS3oehw ce ST sm- SiC o eon gek €378 82:80
h90 * hLh0E ' o ¥53 ntl e G7G- ¢ 21°L  =avQ S'h  B5°F g2:80
. . g - £LE .. 23°0h . 5°¢ oot
G390 "2Lh0L s e ¥S3 8715 Sas C IR . BE " h a5 g 227380
] o= 8L9- ) 28° 0h . 85°F Pt
890 0Lh0E Shl G ¥S3I 01 o= aLs 1oy ) 8E " h . 82150
. ol oLE L 28°Ch . 86°% pe=N
S50 ° 8905 18 0 vdd  0°g2 2 £2g- ; 1L . okt -t 32:9C
. LT : VoM . L2 73 1L2 . 18°0h . 6'E -y
mEh 4 0 o Rl o
B90-sonoe  Soi e yar £.29 ES 7og- e Sier 180 BEln ot L2:8D
0LO°0GhOE  § 0 Vol g EE 22 2ha- 0I'L 1870k sz 83°% Leies
1.0 °8GhOE bl 0 a4 gUs1I Tk ; 80°L 13- BE h 18" L2120
mh-oowm «mﬁ 0 Yoo m.m.— H . T T Oge hhg 60" L m Oh 8% " H vM qumo
19sh0E 62! Ydy =g 22 ; h : 18°Ch 8% L5°¢ L3
hl0°2Gh0E Shl c 44 9011 al Gig an 60°L o8- 8% h 6% L2:20
SLC " 0SHO 1t 0 Yoy  £°9! = 289- 209 80°L ‘0h BE'h . L2:80
. £ GOl v - age “=7 L= . 08°0h  BE" Ls's (5t
9L0 BhHOE o G a2l 1 LT B0 L . £ h 6" 2:80
. Ghl vdd . 122 by B2G- . 08°Ch  LE" £ La:
wrc.w::om c81 0 Y e 1ot L1 mnw o3 8074 08 0h bm.: LB % hw”mo
8LO hhhos B8 0 vae  G.Ee nee LT 8R1~ C'L 0804 Leln LBE Lees
L0 2hhDE 0 0°LET 122 %35 il Lo°L 08° 0 £ h o6 2:80
080 ° Ohh 821 0 vdd  §'1B LS 5 W Lo°L h  L£°h  T3g L2:80
[OhhQE  L12 Vo . g 268 . BL Ok . C3'S :
280°9%H 68 0 vad Lol < G556 LoET 0L .0h LZh . L2:80
_SEh0sE B2! - vd cant gee -3 £GE- . BL"Qh . 86°¢ :
£80 " hEhOE : o H4 k36 -& £3- oy 90 L e LS Hh cB* L2130
80-2En0s  So0° a yad - 07 lh [os BEOS =8 - Ses Le8o
o 8 ver 4ol 555 Sn3 e co--  BLlgh LETh sBE L2:80
a4 1%L Dm.M W.A_M”l ire MN.P ot Mm.r ceg Mu.wnwc
t23%) (Sl - e A m..n. " P Hols}
INNCD) vy nEhH— . 'L Oh (e =37 2100
INIL {OY il -, + 50 mc [ M H - e -
@3 quo_ (2004) 1077 WL A mm.m LeiBd
ADEINZ VT umuuou (YWY (VW & L2180
o =4 254 YHAYD)  (110VY)
2 =Y = 25X8 {93M
SV LLET*C2A K (930 SHh v :
- OZ "MP(O fu ~ F H .unm H{.mlu
2E =HISWNAN AYQ AN

¢ ZEVL

T




3

INPUT TAPE

X-397 ON

MT2

DUMPF OF TAPE X-397

R

O I.I_AN.UIW O ; (
Tsege- |
T PRI :_wovq

DATA INPUT H NF 1 FL 1 1 1 Y
LEsN L M L . — - e i, e e e e .5.!,}.’.0? -
FILE 1 RECORD 1 LENGTH pummﬂz<qmm _ . 4ﬂwg 1
( 9 44CB4000 00000000 ©00D000D _14 aum»m)\mcmv»mnm E6F7045F 99D02643 FI1ETCDAD §00000 BCGFET9F
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« 127 €C202293% 822309000 00012000 _C00DJ000C 000CD00C 000000800 00000000 04D74BEOQ  B1B29C02 4C94D41B - , ]
( 1690) 2B734D74 BEOBIEB28 7393A440 GSEF4DIB4 2C03F5C5 00000060 00006000 00000000 00000000 00GCO42D9
-« 200) 6123F42D 798DDDO0O 00000020 0060C0P0D2 00000000 20000000 02000000 00200000 00020000 00002000 )
( o473) 00060200 00000020 00600002 00000000 26000600 02000000 00200000 00020000 C0002000 060000200
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¢ 400) 26000000 91000008 00000000 06010006 00061000 00000060 000GOGL0 0000003 0000000C 13000000
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1. EXPERIMENT RATIONALE ARD DESIGN

The following 3 pages are a reprint from a special issue of the IEEE
Transactions om Geoscience Electronics dedicated to the instrumentation for
the Internaticaal Sun-Earth Explorer Spacecraft,
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Plasma Composition Experiment on ISEE-A

E. G. SHELLEY, R. D. SHARP, R. G. JOHNSON, J. GEISS, P. EBERHARDT, H. BALSIGER,
G. HAERENDEL, anp H. ROSENBAUER

Abstract—The plasma composition experiment on ISEE-A consists of
a pair of high-sensitivity (~1 cm? - sz - ¢V) high-resolution (M/a M ~ 10 at
focus) energetic ion mass spectrometers. They cover the entire mass
range from 1| AMU to > 150 AMU in 64 channels at each of 32 energy
channels covering the energy per charge range from 0 to approximately
17 keV/e. The abjectives of the experiment are to study the ion
composition of the ring curvent, the plasma sheet, the plasmasphere,
the magnetosheath, snd the solar wind in order o establish the origin
of the plasmas in the various regimes of the magnetosphere and to
identify mast snd charge dependent scceleration, transport, and loss
processes.

I. INTRODUCTION

T HE STUDY of the composition of the hot magnetospheric
plasma is a new and rapidly developing field. The ener-
getic ion mass spectrometers on ISEE-A are the first such in-
struments to be flown on any NASA spacecraft. An almost
identical spectrometer on the ESA spacecraft GEOS was
launched in May of 1977 and is currently making plasma
composition measurements in the inner magnetosphere (L =
2.5-7).

Previous measurements with less sophisticated mass spec-
trometers on US. Department of Defense satellites and rockets
[2]-[4] have revealed that heavy ions of ionspheric origin are
a significant, and at times dominant, component of the ob-
served magnetospheric plasma in the energy range up to 16
keV. The first data obtained with the ion composition ex-
periment on GEOS have revealed that the plasmasphere must
be considered as a third source in addition to the solar wind
and ionosphere [5]. One of the principal aims of this experi-
ment is to study the sources of this plasma and its acceleration,
transport, and loss processes using the plasma composition to
provide new information on the charge and mass dependence
of the processes.

II. EXPERIMENT GOALS

A particular challenge in the design of the ISEE experiment
was the range of densities and temperatures expected in the
widely different plasma regimes encountered along the orbit.
There are important scientific questions outstanding in each
of these regimes. Some of these specific questions which we
hope to address with the ISEE experiment are s follows.
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A. Ring Current

What is the composition of the ring current? How does it
vary as a function of local time and radial distance during the
different phases of a particular magnetic storm, between differ-
ent storms, and between the storm-time and quiet-time? What
is the relative importance of the ionosphere, the plasmasphere,
and the solar wind as sources of the ring-current plasma? What
are the acceleration mechanisms responsible for heating the
relatively low-temperature plasmas available in either of these
source regions into the high-temperature ring-current plasmas
observed during magnetic storms? Hopefully, the identifica-
tion of O* as a signature of the jonospheric source term, O** as
a signature of the plasmasphere source, and He** as a signature
of the solar wind source will allow us to address these ques-
tions in some detail. How does the ring current interact with
the plasmasphere during the recovery phase? Does wave
growth differ as the dominant component varies from one
species to another? Is the evolution of the different species
consistent with charge exchange processes being the dominant
loss mechanisms? Are wave-particle interaction processes
affected by the presence of small components of heavy ions?

B. Plasma Sheet

What is the origin of the plasma sheet? Does the relative
contribution of the solar wind ions {e.g., He**, *He**, 0%*)
to ionospheric ions {O*, He") change as a function of distance
down the tail? Can ions from the plasmosphere (e.g.,0"") be
identified in the tail? Does the He**/H* ratio in the tail re-
flect changes in that same ratio in the solar wind? How long
does it take such changes to appear in the plasma sheet? Where
do they appear first? Can we follow the circulation of newly
injected solar plasma by tracking changes in this parameter?
What acceleration mechanisms operate to heat the plasma-sheet
plasma to auroral energies? Can we utilize the differences in
He** and H* properties, for example, to identify electrostatic
acceleration processes (which should be twice as effective on
He™)? What other mass or charge-dependent processes are
important?

C. Cold Plasma

How does the cold plasma density function as a regulator of
the growth rate of the dominant instabilities and the wave-
particle interactions processes which control the acceleration
and precipitation of the magnetospheric plasma? How does
the composition of the cold plasma affect these processes?

D. Solar Wind

Previous measurements of the solar wind composition with
electrostatic analyzers have been limited to periods where the
plasma temperature is sufficiently low that the different mass

0018-9413/78/0700-0266500.75 © 1978 IEEE
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groups can be resolved on the basis of their common velocity.
With a mass spectrometer we can study the solar wind plasma
composition also during periods of high ion temperature or
when complicated ion distribution functions are encountered.
Thus we shall be able to compare systematically several ion
species (H, He, O, Fe) in the lowspeed solar wind, in the
fast-speed streams, or in plasma originating from above flares.
Also we can investigate the behavior of different ions near
turbulent structures and boundaries such as solar wind shocks,
sector boundaries, the bow shock, and the magnetopause.
There are likely to be different signatures of these boundary
crossings in H* and He**, for example, that could provide im-
portant added information on the mechanisms involved,

II1. INSTRUMENT DESCRIPTION

The plasma composition experiment consists of two essen-
tially identical mass spectrometers which can be opergted
independently. The spectrometers point 5° above e 5°
below the ISEE-1 spin plane, respectively. Within the solar
wind region both sensors are typically operated in the same
moede to provide the desired angular coverage while in other
plasma regions, where the anticipated distributions are less
directed, the two sensors are operated in independent modes.

A. lon Optics

The ion optics of the spectrometers are nearly identical to
those of the mass spectrometer flown on the GEOS satellite
and described in detail in [1}. Therefore, the discussion of
the ion optics of this spectrometer will be brief, pointing out
areas where the ISEE and GEOS spectrometers differ.

Fig. 1(a} is a photograph of one of the spectrometers with
the cover removed and Fig. 1(b) is a schematic of the optical
path, approximately to scale. The ions enter through the
collimator section which’ establishes the limitations on both
the azimuthal and elevation angles of acceptance. Immediately
following the collimator is a three-grid retarding potential
analyzer (RPA). The first and third grids are maintained at
spacecraft ground while the intermediate grid potential is
programmable between 60 mV and 100 V in 32 steps with
approximately equal logarithmic intervals. After passing
through the second ground grid of the RPA, all ions are
accelerated through a potential of approximately -2950 V.
The remainder of the analyzer system is maintained at this
centerline potential. After pre-acceleration, the ions pass
through a cylindrical electrostatic analyzer (EA) which is pro-
grammable in 32 steps covering the energy per charge range

~from 3000 to 20 000 eV such that U; = 1.063 Uj;., with an
energy resolution of approximately § percent. Here U is the
mean energy per charge passed at step i. Due to the pre-
acceleration, the lowest energy step of the EA passes all ions
with external energies between zero (i.e., those cold ions which
overcome the spacecraft potential and enter the collimator
section with velocity equal to the satellite velocity) and approx-
imately 100 eV, In this step the RPA is utilized to control the
energy band pass such that

VRPA,k < Uo,k S 100 eV

where Vppy i is the kth'voltage step on the RPA.
As indicated in Fig. 1(b), there are two spiraltrons (ED1 and
ED2) positioned below the mass analyzer immediately follow-
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Photograph of one of the spectrometers with the cover
removed. The major analyzer and detector elements are indicated.
(b) A schematic diagram of the optical path of one of the spectrom-
eters.

Fig. 1. (a)

ing the EA. Each of these SEM’s samples essentially the same
component of the ion flux which enters the mass analyzer
(MA) but is sensitive to all jons within the energy band, inde-
pendent of mass. The sensitive area of ED1 is approximately
0.005 that of ED2 and the two detectors are independently
operable. Their control will be discussed in more detail below,
but in general only one is operated at any given time and is
selected on the basis of expected ion count rate. They are
biased negatively at the entrance so that the minimum ion
energy is about 3 keV, thus minimizing the variation in detec-
tion efficiency. The major portion of the ion flux passing
through the EA enters the MA through its entrance slit 52.
The MA consists of a cylindrical electrostatic analyzer inside a
magnetic field (~900 G) with the £ field and B field very
nearly perpendicular everywhere. The fields are so arranged
that their forces on the ions are additive. The equation of
motion for a normally incident ion traveling on the central

ray of the MA is
2Ze \V3
Min U) B,

Y-rm4(
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where (in MKS units) £, is the radial electric field at R, Z the
ion charge state, M the atomic weight (in AMU), e the ele-
mentary charge, m the atomic mass unit, and Bz the vertical
magnetic field intensity. The internal ion energy per charge U
(in electronvolts per electron) is fixed by the EA. At each
energy step, the electric field in the MA is programmable in
64 steps in such a way that the same mass always appears at
essentially the same mass step. The range js such that step 63
corresponds to approximately 0.8 AMU and step O corre-
sponds to approximately infinite mass. The ions which pass
through slit §3 following the MA are detected by 2 Johnston
electron multiplier (MD) modified as described in [1]. How-
ever, due to the wider dynamic range in ion fluxes expected
over the ISEE orbit, we have developed a technique by which
the MD sensitivity can be electronically controlled. This con-
sists- of independently controlling the bias across dynodes 1
through 4 and 4 through 20. By reducing the bias across
dynodes 1 through 4 to about 20 V but maintaining the same
total bias (3000 V) the sensitivity is reduced to approximately
0.04 of the normal sensitivity with no significant reduction in
gain. In the high-sensitivity mode, both the ED and MD re-
sponses are approximately one count per second for a flux of
1 ionfem? -5 - 51+ eV over the full energy range. For ‘more
details on the optics of this type of spectrometer one is re-
ferred to [1].

Fig. 2 shows some sample mass resolution curves for ions
entering the instrument with an energy of 3.4 keV, The mass
resolution M/AM (FWHM) ranges from greater than 10 at mass
I to the order of 1.3 at mass 20. The full widths of the mass
peaks at 10™ of peak are approximately twice the FWHM
values. Fig. 3 illustrates the dependence of mass resolution on
mass and energy and also indicates the dependence of mass and
energy on numbers. The lines indicate full width at 10~ of
peak. The resolution remains nearly constant below the focus
line but decreases above this line due to decreased mass dis-
persion and loss of angular focusing at higher energies.

B. Instrument Control

The orbit of the ISEE-1 spacecraft carries it through a
diversity of plasma regimes ranging from the high-density cold
plasma of the inner plasmasphere through the relatively low-
density hot plasma of the outer-ring current and plasma sheet
and into the supersonic flow of the solar wind. These various
plasma regimes differ significantly in their angular, spatial,
and temporal structures as well as in their relative flux inten-
sities. The mass spectrometers are capable of measurements in
a 64 by 64 matrix of mass and energy analysis as well as having
controllable detector sensitivities, It is neither desirable nor
practical to cover the entire matrix of possible analyses in any
given plasma regime. For these reasons, a relatively sophisti-
cated control system has been developed. A block diagram of
one of the instruments is shown in Fig. 4. There are two basic
data gathering modes and two basic measurement sequence
modes. The two data gathering modes are telemetry-synchro-
nous (normal), in which data are accumulated over fixed
regular periods dependent only on the telemetry rate, and
sun-synchronous, in which data are gathered more rapidly in a
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Fig. 3. Mass and energy dependence of the mass resolution. Thé curves
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energy step number and the right shows energy per charge, The mass
step numbers are indicated at the bottom and the mass per unit charge
values are indicated at the top. The focus line is the theoretical line
in the E/M plane at which the mass analyzer is focusing.

specified portion of each satellite spin, buffered, and read out
at the normal rate. This latter mode is intended primarily for
measurements in the solar wind. The direction is program-
mable to gy of a spin (2.8°) and the period of each of 10 con-
secutive data accumulations is programmable to 2® minor
frames which corresponds to an angular rotation of 2 (3.69°)
at 2 spin rate of 19.7 r/min. The parameter n can take on the
values O through 3. Data are acquired from one of the two
ED’s and from two independently programmable thresholds
from the MD. 1In the normal data accumulation mode, data
are accumulated from one of the two ED’s and from both
thresholds on the MD once per minor frame (0.250s or
0.062 s). An alternate mode doubles the time resolution on
the ED and eliminates the second MD threshold data.

The measurement sequencing modes consist of a simple
fixed or “hard wired” mode plus an extremely flexible mode
which utilizes a command reprogrammable 6 by 1024.bit
random access memory (RAM). The fixed mode scans the
entire mass-energy range, excluding the RPA steps, thus pro-
ducing a 32-point energy spectrum at each of the 64 mass
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steps once every 512 s at the normal T™ rate or 128 s at'the
fast TM rate. In this mode, the high-sensitivity detectors are
automatically selected as are several other parameters which
are under program control in the RAM mode. For the more
versatile mode, the RAM can be programmed in any number
(1-53) of control groups, each consisting of 19 six-bit control
words. Within each of these groups one selects whether the
mass step or energy step is to be varied and the step number
for the fixed parameter and 16 independent values for the
variable parameter are specified. In addition the dwell time,
in units of 2" minor frame (MF), for each measurements is
selectable (n < 7), as are the energy mode (EA or RPA), the

- accumulator assignment and the ED and MD sensitivity. The
instruction groups are executed in sequence. After execution
of the last programmed group, indicated by a flag bit within
the group, the sequence is repeated starting again with the first
group. By this method of control one can ecither sequence

_rapidly through a small set of measurements (e.g., the ratio of
‘two masses at a few energy steps) or dweil for long periods on
each of many measurements (e.g., complete angular distribu-
tions at each energy step for many different masses). The
RAM is loaded via a 37-bit serial command at a rate of 16
six-bit words per second. The selection of mode, fixed or
RAM, is by pulse command.

The serial command is also used to program several other
control functions in addition to programming the RAM. These
functions include the sun-synchronous mode control, the
power supply control by which the detector high-voltage bias
potentials are selected and all high-voltage power supplies are

independently enabled or disabled, the RPA control which
establishes the RPA grid potential when operating in the EA
mode, the detector control which selects one of four thres-
holds for the signals from each detector and enables or dis-
ables the ED and MD sensitivity auto-range, and the calibra-
tion control which selects one of several possible in-flight
calibration modes. If the sensitivity auto-range, mentioned
above, is enabled for the MD or ED, the sensitivity of that
detector or detector pair will automatically be switched to
the lowest range if the count exceeds approximately 6000 in
a single MF (250 ms at low TM rate). At the beginning of
each control group the sensisitivy is reset to the programmed
value. If a detector is programmed to its low sensitivity the
auto-range will tum it off until the beginning of a new control
group. The states of all of the control registers other than the
RAM are telemetered once per major frame (64 s in the low
TM rate). All of the parameters under the control of the RAM
are telemetered essentially as they are executed, thus tagging
each measurement with the relevant identifiers.

This versatile experiment control approach has proven to be
very successful in flight,
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2. BRIEF DESCRIPTION OF FORMAT4 DATA FORMAT

2.1 Introduction

Each orbital revolution of the ISEE-l spacecraft is approximately 57 hours
and 20 minutes. This represents a cumbersome amount of data from the
instrument if each data point were to be plotted individually. In order to
reduce the data to a more compact survey format, that still has a reasonable
temporal resolution, each revolution has been subdivided into a set of time
intervals ranging in length from 30 minutes to 3 hours. The length of each
interval is a multiple of 30 minutes and has been chosen to be roughly
proportional to the inverse of the s/¢ velocity. Within each such interval the
ion count rates have been averaged over time in various bins according to the
mass, energy, and direction of motion of the ions. Based on the averaged count
rates a number of bulk parameters, such as number density, mean energy, flux,
etc., have been derived for each time interval.

The next section contains a sample of averaged data from one time interval
and gives a brief explanation of the various items. The complete data from any
one time interval consist of 5 pages.

The mathematical methods that have been used to generate these data are
explained in Appendix A, along with the necessary assumptions.

2.2 Explanation. of- Data- Format

Data-gagevl:

Four complete mass spectra (64 mass channels) from different parts of the
instrument energy window. The bottom spectrum has the true scale on the
vertical axis (the common logarithm of the number of counts per second),
whereas the upper spectra are successively displaced 5 decades from one
another. The error bars on the data points show the standard deviation (+ and
=) of_the count rates (Poisson statistics). Count rates lower than or equal to
0.1 8 ~ are displayed on the horizontal axes, Data from the various energy
channels are distinguished by the label “ES" in such a fashion that ES = 0
means data from the l:st energy channel, ES = ]1-4 means data from the 2:nd -
5:th energy channels, et¢. The energy channels are numbered in order of
increasing energy (see Appendix A, Eq. (1)) whereas the mass channels are
numbered in order of decreasing mass. The five most commonly seen ion species
have their peak count rates at approximately the following mass channel
numbers (which increase slowly with energy):

Low Energy High Energy
ot = 16 18
ot - 21 23
He' = 29 31
He't 40 41
Bz 55 56




In the most commonly used modes of operation the instrument obtains complete
mass spectra during a relatively minor portion of the instrument cycle, where-
as it monitors the few mass channels of the above 5 ions during the major
portion of the cyele.

The printed information at the top of the spectra show the day (60) and
the year (79) of the data and the universal time in hours and minutes at the
beginning (632) and the end (659) of the time interval. The label "MD 2"
refers to a particular data processing mode. The background count rate has
not been subtracted from the spectra.

The information labelled "PARAMETER RANGE" in the upper right hand corner
contains a subset of the ISEE-] ephemeris data, "R" through "L", at the begin-
ning and end of the time interval, as well as the corresponding values of the
measured magnetic field strength, "BRUS". The first 5 coordinates are in units
of earth radii (DZ = 999 means that this coordinate has not been calculated),
the "LT" (geographic local time) is in decimal hours, the "ML" (geomagnetic
latitude) is in degrees and "L" is in earth radii. The mdgnetic field strength
"BRUS" is in gammas (see Russell, C. T., the ISEE-1 and -2 flux gate magneto-
meters, IEEE Trans.- Geosci. Eleetron.,, GE-16, 239, 1978). -

Data- pages- 2-3

Differential f1¥x spectra, vergus energy per charge (kV) for the four
major ion species H ("MASS 1"), 0 ("MASS 16"), He = ('™MASS 2"), and He
("MASS 4"). Each species is represented by 6 spectra, corresponding to )
different directions of motion of the ions at the moment of detection. Each of
these spectra has a "background spectrum” associated with it, plotted as a
fine line, which shows the level at which the ion count rate is equal to the
background count rate, This count rate has been subtracted from the signal
count rates prior to the derivation of the flux spectra (see Appendix A)., The

whereas the lower spectra are successively displaced 3 decades from one
another.

The upper four spectra of esach ion species are "perpendiculag gpectra”" and
are formed by ions that have their pitch angle a in the range 45 < o £ 1357,
These are ordered in terms of the direction of particle motion in the s/c spin
plane, which is approximately the same as the solar ecliptic plane. The top
spectrum is formed by ions which move within ¢ 35 of the direction of the
sun, the next three by ions that move within 45 of the duskward direction,
the antisunward direction, and the dawnward direction, respectively. The
sequence of the spectra is indicated by the labels "+x", "+y", "-x", and "~-y",
respectively, in accordance with the geocentric solar eclipti¢ coordinates.
The botrom two spectrg are "parsllel spestra“ and are formed (in downward
order) by ions with 0" ¢ a < 45 and 135 < a ¢ 180", respectively, as
indicated by the labels "+PAR" and '"-PAR". '

The error bars on the data points show the standard deviation associated
with the counting statistics. The bottom level of any data point is set at
1/10 of the background level (the background has been subtracted). Data points
at this level, which have small error bars, normally indicate that the actual
values are much lower (see for example "MASS 2")., If a certain energy channel
has no samples the corresponding data point is skipped.
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Above each set of spectra are shown the day of the year, the year, and the
U.T. at the beginning and the end of the time interval. Below each set of
spectra are certain bulk parameters, which are a subset of the calculated
parameters on the last data page (see below). The quantities "PAMIN" and
"PAMAX" show the minimum and maximum pitch angles sampled during the time
interval for each ion species.

Data page 4:

Bulk parameters derived from the count rate in an auxiliary particle
detector, referred to as the "energy detector" (see Appendix A), which has no

mass discrimination. These parameters have been derived repe;tedly during the
time interval, assuming that the signal is entirely due toc H ions. The corre-

sponding velocity moments have been integrated over the energy range of

+

0.2 -~ 16 keV.

The method used in deriving these moments is a simplified combination of
methods I and III in Appendix A {Moment calculations). The plasma samples at
each energy have been ordered according to 12 spin-angle bins, but no distinc-
tion has been made between different pitch angles. Although the corresponding
phase space density f = £(4, E} 18 a function of spin angle and energy the
moment calculations assume that f is {ndependent of the angle out of the spin
plane. This process is not self*conaiatgnt, of course, but is a fast procedure
to account for a finite drift velocity 7 of the plasma in the 8/c spin plane.

The 4 different panels show, from top to bottom, the nugbe§ density, the
mean energy in the plasma frame (that is the mean of m(v - v,)°/2), the

absolute value of the inferred "drift velocity", |v,|, and the angle (within
the sgin plane) of this same velocity. The angle is plotted with a range of 0

t 270°, in order to minimize oscillations between ¢+ 180°. The angle 0° 1is
towards the sun. All four quantities are plotted versus universal time, with
the time scale chosen according to the length of the time interval. Since all
pitch angles are included, it i{s quite likely that a strong pitch-angle
anisotropy will show up as a net drift velocity when the magnetic field
direction is close to being in the s/c spin plane.

The purpose of these data is to show whether or not the plasma properties

‘remain sufficiently invariant to justify an averaging of the mass spectrometer
data over the entire interval.

The text above the top panel contains, besides the day, year, and
U.T.~span, some information regarding the operation of the instrumeant. Of
particular importance are the two quantities "EX" and "MX". These refer to the
"energy detector" and "mass detector", respectively, and should normally be
zero. If they are not zero it is necessary to treat the corresponding data
with great caution, because an automatic gain change to low sensitivity has
been activitated sometimes during the time interval (during as many seconds as
the "EX" or "MX" show) but has not been properly accounted for in the computa-
tion of the moments. This gain change 1s a built-in feature of the instrument
to minimize damage to the detectors due to very high count rates. Gain changes

occur regularly in the magnetosheath and solar wind and require a separate
data analysis.




Data page 5

This page lists all the moments calculated, along with the standard devia-
tion in percent as carried over from the counting statistics. Since the back-
ground count rate has been subtracted from the signal it is possible to have a
very large relative error in the end result. For practical reasons the error
is displayed in integer format, using integer truncation and limiting the
number to 999. Because of the background subtraction it is also possible to
have a negative value on any quantity that is a linear function of the count
rates. In this case the standard deviation refers to the absolute value of the
quantity and can be used to estimate a probable upper limit on that same
quantity.

Missing data: in many cases there are too few samples to allow a meaningful
calculation of a certain quantity. Those cases are indicated by a standard
deviation equal to -1,

Description of various items

The top line has, besides the time information, the following items:
"MD" refers to a particular data processing mode. _
"IBGND" shows whether the background was sampled (=1) or not (=0).

"RATBG" 18 a ratio ¢ /0_ betwen two standard deviations of the average back-
ground count rste, dérived by different methods. The first, 01, is derived from- -
—l - -
GIZ-N '(N-l)lt(cv-c)z,
where N is the number of samples, ¢, is the individual background sample, c is
the time-averaged rate, and the sum is taken over all N samples. The second
standard deviation,uz, 1s derived from Poisson statistics,

g = N- ' C.

"BETA" is the total ion kinetic pressure perpendicular to B, as measured,
divided by the measured magnetic pressure. The kinetic presure only includes
lons which have a statistically significant number density (in this case n >
the smeller of "BGDENS" and "DNSULIM", as defined below). The magmetic

pressure 1s an average of only two measurements, one at the beginning and one
at the end of the time interval.

"BCTR" is the average number of background counts per second during the
interval.

The second line defines the names of all the+unde£¥ying quantities and
refers to all of the four ion species ("ION" = H , He ', etc.). The minimum
and maximum pitch angles ("PAMN" and "PAMX") have already been defined above.
The label "MTD" refers to different "methods" of calculating number density

"DENS" (em ), and mean energy "EMEAN" (keV), as follows:
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Integration procedure MID Energy range, keV/e

Asgsumption I in Appendix A 1 0.01-0.1
Isotropy,ia s/c frage 2 0.1-1
using 45 € o { 135 3 l1-16

A 0.1-16
Assumption II in Appendix A 5 0.01-0.1
Gyrotropy in s/c frame 6 0.1-1
using all pitch angles 7 1-16

8 0.1-16
Asgumption III in Appendix A 9 0.01-0.1
Iso:ropyoin plasma frane 10 0.1-1
using 45 < a < 135 11 1-16

12 0.1-16

Note: "EMEAN" denotes absolute energy (not E/Q), Out of these, the ones
labelled 4, 8, and 12 can be found below the flux spectra on data pages 2 and
3, as :

"DNS4" = "DENS (MTD = 4)", "EMN4" = "EMEAN (MTD = 4)", etc,

"VEXB" and "ANG" refer to the absolute value (in km/s) and direction (in °) of

the apparent drift velocity calculated in Eq. (8) in Appendix A. These

numbers are also found below the flux spectra as "VL/AN". A velocity equal to .

-1 means that no velocity was calculated due to poor sampling. It should be
kept in mind that this velocity is derived from fluxes that have been averaged
over time in essentially one plane and it does not necessarily approximate the
true plasma motion. It is also subject to blasing effects of temporal fluctua-
tions in the particle fluxes. In all, the uncertainties in this velocity will
show up as differences between the velocities of the four ion species.
Naturally the correspoding "DENS" and "EMEAN" may also be biased. The standard
deviation of these does not include the uncertainty in the velocity, but
assumes the velocity to be exactly known. However, a significant difference
between "DENS (MTD = 4)" and "DENS (MTD = 12)", for example should serve as a
warning that "DENS (MTD = 4)" is not very accurate. The same warning would
also apply to "DENS (MID = 8)".

"TVFLUX" is the average flux in the s/c frage of referency within 45° ¢ a ¢
1357, integrated in energy. The unit is cm = sec ster = and the four lines
refer to the energy ranges, 0.01-0,1, 0.1-1, 1-16, and 0.1-16 keV/e,
respectively in downward order.

"PLFLUX" is analogous to "TVFLUX", except that it refers to the field-aligned
pitch-angle bins and only has three integrals in emergy. The 12 lines refer in
downward order to
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0001 - 0.1
0<a<fl5 0.1 -1 keV/e
1-16

- 0:01 - 011
15° ¢ a ¢ 45° 0.1 - 1 keV/e
1 - 16

0
135° < o ¢ 165° 0. 1 keV/e
1

o 0 0.01 - 0.1
165° < a < 180° 0.1 -1 keV/e
1 -16

"“E-DENS" is the_gerpendicular kinetic pressure (= perp. energy density) in
units of keV em ~, calculated as "(2/3) DENS (MTD = 4) * EMEAN (MTD = 4)."

"BGDENS" is the isotropic number density for each ion that corresponds to the
background count level, when integrated from 0.l to 16 keV/e. This quantity is
to be compared with "DENS (MID = 4)", for example, and is also found below the
flux spectra as "BGD". Note: "BGDENS" has already been subtracted from the
"DENS".

"DNSULIM" is the "upper limit" referred to in Equation (4c) in Appendix A
integrated over 0.1-16 keV/e. That is a number three times as large as the
total estimated contribution to the standard deviation of "DENS (MTD = 4)"
from standard deviations of the background counts. In calculating this
quantity the larger of the two background standard deviations is used (cf.
"RATBG" above).
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DATA

PAGE 2

8

FLUX 6079 §32- 859 3 FLUX 8079 632- 659
MRSS 1 Mass 16
- % L X
Y +T
! s 3
+PAR 1/ +PAR
- -P H - 1

1ON/ (CM»x2-SEC-SR-KEV)

-PAR

-2 12 - -
-lu I | I 1 i | | J _lu ] ] 1 1 I 1 i 1
0 8 12 180 : 12 18
ENERGY/Q (KV) ENERGY/Q (KV)
ONSUs B.U2E=01/ 0 EMNY= 4. OQ2E+00/ 0 ONS4= 7.58E-017/ 1 EMN4= 2.86E+00/ 2
ONS8= 7.53E-01/ 0 EMN8= 3.43E+00/ 0 ONS8z 8.52E-01/ L EMN8= 2.77€+00/ 1
ONS12= 6.42E-01/ O EMN12= 4,02E+00/ O ONSL12= 7.74E-01/ 1 EMN12e 2.91E+00/ 2.
BGO= 1.76E-03/ 20 YL/AN= 6,1E+00/ -67 BGO= 7.8%5E-03/ 20 VL/RANs= 9,0E+00/-132
PAMIN= 18. PAMAX= 152. PAMIN= 18. PRAMAX = 152.

-l4-



DATA PAGE 3

5 FLU% : @07? . B832- 859 5 FLUX BO79  B632- 638
MRSS 2 MRSS U
4 & L +X

TON/ (CM=x2~SEC-SR-KEV)

I 1} I L )
12 18 0 6 12

18
ENERGY/Q (KV) ENERGY/Q (KV)

ONSU= 2.30E-03/ 26 EMNY= 2,13E+01/ 18 ONSW= 3.31E-02/ 4 EMNU= Y.4LE+DC/ Y
ONSB= 2.UYE-03/ 24 EMNB= 2.05E+01/ (3 DNS8= 3.856-02/ 4 EMNB= 4,18E+00/ 3
ONS12a 3,10€-03/ 65 EMN12e [.57E+01/ 73 ONSL2» 3.36E-02/ 4 EMN12= W,35E+00/ 4 .
8G0= 2.15E-03/ 20 VL/AN= 1,7E+02/ -27 BGD= 2.93E-03/ 20 VL/ANs 1.BE*0L/ 172

PAMIN= 18. PAMAX= 152, PAMEN= 18, PAMAX= 152,

15



L.OG (CM~-3)

(KEV)

LOG (KM/3S)

(DEGREES)

WA M -AGE 4

EOMOM 80739 632- 859 RUN LBR EX= 0 MX= @

19 OENSITY
-
0 - G884 —5—0000 L
-1 L
-2 4 L
ENEAN.
8 | L
8 . R
' °M_—f\\.9m -
2 -
VELOCITY
2 J L
b - WWQ\W |
ANGLE
180 _ L
90 J L
1 5
-80 L
-180 X
0
6 7

UT (HOURS)

_16_



DATA PAGE 5

£e-3ZC°S 0T o388 L L 90+36F° 1
£0-366° 1 0z Co-3t6°Z S ZTO-JIL'6
to-39¥° 1L o0z to-3S1°Z 9l Ze-39Z°'¢

£0-361°1L BT £0-39L°\ © Q0+3TL'|
NINSNG  XOS/SN3098 X05/5N30-3

19-3%C¢ =H108 0 /Ze-3ZL )

|— 80+300’
I— e@+iee’
- @9+300°
£ Se+30T’
€ sSe+3es’
8 Ge+3es’
Z se+3en’
£ seHlLy’
6 #0+306°
- 00+300°
i~ ee+3es’
- 90+300°
I~ 00+300°
i— e8+i00°
I— 90+300°
L SO+38T°
£1 voH30L”
Ly »04+3T9°
9 SO+3%y’
9 FO+I¥0°
8t Lo+39T°
I~ 90+3100°
I—- 00+300°
1- 99+300°
I- eg+Joe’
I— 88+300°
I~ eo+300’
TT ro+30L°
1— ee+300°
getTe+ase”
oz fo+3el’
SS Te+3C9”
881Z0+36C "
I— 0a+309°
11— 98+300°
i—- 004+300°
1- 004+300°
- 08+300°
i— 09+300°
se+3et”
904321
CO+IvL”
90+35T"
9G43LY¥ "
So+30r”
I~ 004300°
i~ 00+300°
- 20+300°

i~

%as/xmAd

RN INDOO OO EMNMNr e e OOSRONMNA~NTROSd

GOQ'FﬂN-HOOODGDl

-

-0

81 »o4+3AGE°
Ll ¥o+3EE’
601Z0+36Z°
68Z10+318°

XAS/XNVAAL
w=y138

ce+3esL”
ced+3es”
ce+3et’
+O+316y°

S0+390°
¥O+359°
£04+366°
FARY Ak ) 7 A

se+3IL’
9e+31T’
Se+3¢0°
£ Se+ais’

£
1Y
S
i

zZel—ee+3e’'6

Z4) 10+39°4

12— TO43AL" L

L9~ BB+3IL°9

ONVY/8X3A

@'\ =0aivy

m-NOD "M erEMNPNONNTETANMN~OMNER e ND -~
[l [ - X |

- e Y

L AN XN N-X-R R4 X

%0S/Nv3n3

I =ONDaL

ee+3Le’

ee+39L°

19-3v0°
- Q0+300°
e0+3LL”
09+3GL”
1e—-3¢CL"
Zo-300°
2e+396°
0e+318°
18-3¢1L°
29-300°
00+35L "
08+3T6°
io-3te’
oe+3e0’
ea+38L’
ee+328°
L9—36Z°
Zo—-300°
00+’
204386 °
1e-31Z°
Z0-300°
1943LS
1e+38¥°
00+3i8°
e0+300-
1e+36e°
1043C6 "
eet+iee’
Zo-3Jee’
1843517
104310
00+300°
Q Ze-300°
ee+ize’
9O+3SS”
10-3E6 "
oo+300°
0+3CH”
e+382°
19—3§§°
Te—-300°
eo+3Z0’
809+366°
19-3€¢°
To-300°

CTNOTTNEOMOMNOTOOINNDDrNO =N~ TN TTITNFTOTNSTOTNTNTNSOTN

689 Ol €9

NETOROT=~DONTNN=m = DN -

NN~ Or~08

X0S/SN3q

10-3%L"°
le—3et”
Lo-3¥¥ "
e0+300°
10-326°
1e~38+"
1e—350°
1 ar AN
10385
o352
103507
19-38S "
Ze—-39¢°
Ze-3L+’
£0-35S°
— 09+300°
20-358°
Ze-3¢9°
Zo-3Z2°
Ze—3el"
Ze-31¢°
Zo-3it’
£O-36¢°
1T £0-3ry’
S9 fe-3al’
e to-3se’
96ILe—3LT’
I- 90+300°
2 O3y’
61 -9’
*Z190-368°
666%0-31T"
9Z fe—3ec’
I1Z Co-3G¢°
6L L¥0—-3LS
69Zy0—38L "

10-32¥ -

1e-3e8’

10-329°
— 804300’

19-3£6°

1e-36°

1e-329°

18-3¥1°

1e-3Z¥°

le-308"

1o-37%°

1e—3Sy"

NAMOMMANMONNO e wNNMI NN " M BANM =~ NNOANMNNMNETRMNTTODOIMN T~

=1n

AN~ NMITNORDOIR~N
- - -

TSI ‘8L 40

g

L

9

S

*

¢

N ]
1 "ZSL 8L +43H

r A1 =
Lk '
oL

6

g

L

9

S

4

c

z

) "ZGl "BI  ++3H
zZ\

it

o1

6

8

L

9

S

’

£

z

1 ‘TGL @1 M

IN  XWYd NYd  NOT
6,09 =31vQ T =N




3. REPRODUCING FORMAT4 HARDCOPY

Storing months or years of data in the full Format4 is rather unwieldy,
regardless of storage medium, Ouly one of the 5 data pages of the Formaté,
the fourth page, has been provided in the form of hardcopy for each of the
many processed time segments, as described in the next section. However, the
remaining 4 pages can be easily reproduced from the data summary tapes pro-
vided (see Appendix E), using the combined analysis and plotting program that
is also provided on tape (see Appendix C). This method has the additiocnal
advantage that the user himself can modify the data analysis and/or the
plotting by editing the code which is written in Fortran. The data on the
sunmary tapes have not been analyzed but consist of time averaEgd iop coung
rates, sorted by ion energy, direction of motion and species y He , s,
and 0 ), as well as ephemeris and other ancillary information (see Appendix
D). The data analysis is performed automatically by the Fortran code prior to
the plotting and can be modified 1if desired.

There are two versions of the analysis/plotting program (cf. Appendix C),
each stored on a. separate magnetic tape (1/2 inch, 9 track, 1600 bytes/inch).
One version calls the Versatec Versaplot VO7 graphics subroutines, and the
other calls the Precision Visuals DI-3000 graphics subroutines. Both versions
can be run with a single command from a computer terminal keyboard, once the
code has been copied to the computer memory (disk space), but each version has
its specific advantages and disadvantages. The Versaplot VO7 version is the
original program developed at the Lockheed Palo Alto Research Laboratory and
may be the simplest to use, especially if the code is to be modified, but it
requires that the current computetr operating system supports a Versaplot V07
graphics algorithm. This version produces plots of the kind illustrated in T
the previous section. The DI-3000 version is a more recent and more complex |
program, as far as the plorting is concerned, but the Fortran code is device.
independent so this version camn be run with several different graphics
devices, including the high-resolution QMS Lasergrafix 1200, The plots pro-
duced by this version have some cosmetic improvements over those illustrated
in the previous section. Both versions perform the data analysis in exactly
the same fashion, however.

Whichever version of the analysis/plorting program is to be run the entire
content of the plotting tape (64 blocks ia the Versaplot version and 83 blocks
in the DI-3000 version) should already be copied to a suitable directory in
the computer memory (disk space), Unless it is modified by the user, the
analysis/plotting program recognizes this directory as its default directory
and presumes that it contains not only the program ftself but also the data
input (any one of the files from the data summary tapes), and it stores the
output in this directory as well (plot files and printable files)., This
directory should therefore be authorized to use up to 40,000 blocks of space
(with 512 bytes in each block).

The analysis/plotting program has been developed on a DEC VAX-11/780 and
uses the VAX/VMS VERSION 3.0 command language. The source code is written in
VAX-11 Fortran V3.0. If the program is to be run on such a computer, using
the same or a higher level operating system, it should not require any modifi-
cation, except perhaps an adjustment of the 1ink statement that is part of the
command stream (see Appendix B). The program is intended to run as a "push
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button" process. The first time it is run it will compile and link automati-
cally. The "push button" operation consists of entering a command from the
key board of an interactive terminal with alphanumeric video display, provided
a data file corresponding to one of the ISEE-1 orbital revolutions has already
been copied to-the same directory as the program (less than 4000 blocks).

This command may be one of the following examples:

3.1 RunnlngLEpe-Vetsaplot—Veraion

1f, for example, the data from revolution number 207 are to be analyzed
and plotted, the first step 1s to copy file R207.DAT from the appropriate
summary tape to the directory containing the program. The summary tapes are
standard 1/2 inch tapes with 9 tracks and 1600 bytes/inch (see Appendix E).
If it is most convenlent to run the program in interactive mode, then enter /'

the command

@ MASPLOT 207 I

This will produce a printable file OUT.DAT, which contains data page 5 of
Formaté for each of the time segments (36 segments in this example) and two
plot files named VECTRL.PLV and PARM.PLV, which together contain the accompany-
ing data pages 1, 2, and 3. To produce the actual plots in hardcopy an
additional command has to be entered, a command that must be tailored to the

current operating system, depending on the particular Versaplot algorithm that

is implemented.

Running the program interactively may be impractical, however, since it
nay require a considerable CPU time (up to 11-12 minutes)., To run it in batch
mode enter the shorter command

@ MASPLOT 207

This will return a request for the name of a batch queue to the screen, which
has to be entered from the keyboard in order for the batch program to start
running. The cutput is the same as in the interactive mode.

Note: if the program is to be run for the first time with the current operat-
ing system it may be necessary to change one line of the link command in the
command file named MASPLOTB.COM (by editing) to ensure that it links to the
proper library of system graphics subroutines. For more details on the
program usage see comments in MASPLOTB.COM (Appendix B).

3.2 Running:thc»DI—JOOONVersion

Running this version of the program is analogous to running the Versaplot
version, except that it offers a choice of 3 plotting devices. If it is to be
run with plotting device number 10, for example, and run in interactive mode,

then enter the command

@ MPLOT 207 1 10

This will produce the same printable file OUT.DAT and, if device 10 is a QMS
Lasergrafix 1200, a plot file named QMS.DAT which can then be plotted by
entering the appropriate (system dependent) plot command from the keyboard.
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To make the same run in batch. mode enter the command
@ MPLOT 207 B 10 r

This will return a request for the batch queue name, which has to be entered
from the keyboard.

If the device number is left out from these commands the program will run
with a default device which is set to 9 and can be simply changed by inserting
a different number in the command file named MPLOT.COM (by editing). To run
the program in batch mode, using the default plotting device, simply enter the
command

@ MPLOT 207

Note: the current operating system may use different device numbers than
originally presumed in the program, even if the physical plotting devices are
the same. In that case it 1s necessary to insert new numbers in the link-
related commands in the command file named MPLOTB.COM (by editing). If the
physical plotting devices are also different it may be necessary to modify the
device driver name in the link commands as well. For more details on the
program usage see comments in MPLOTB.COM (Appendix B).

3.3 On- the Data Summary Files ("R~Files")

Although each separate data file corresponds to one orbital revolution of
the ISEE-1 spacecraft the size of the different files varies a great deal
(maximum size about 4000 blocks), mainly because different files contain a
different number of time segments. Only those segments are included during
which the instrument was being operated in a mode suitable for the Formaté
data format.

A suitable mode of operation included complete scans of the entire energy
range of the instrument, as well as monitoring the proper portions of the
mass/charge range at regular intervals. Those segments during which the
instrument was entirely dedicated to low-emergy observations have been
excluded, as have those segments during which it was dedicated to solar wind
observations. The latter means that the size of the data files varies with
the time of the year, being the largest during the winter and spring months
when the ISEE-1 orbit was largely within the magnetosphere. Furthermore, the
instrument was ordinarily turned off while the spacecraft traversed the inner
radiation belts, as a precautionary means of prolonging the lifetime of the
particle counters. This procedure, which was controlled by commands from the
ground, sometimes generated inadvertantly long gaps in the data stream.
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4. SUPPLEMENTARY HARDCOPY (AVAILABLE) (Oon fiche as NSSDC TD 77-102A-12G)

The principle purpose of data page 4 of Format 4 (see Sectiom 2) is to
provide a qualitative picture of the plasma environment, as observed by a
conventional particle analyzer without mass discrimination. This data page
substantially duplicates the information from some of the other particle
{nstruments on the ISEE-1 and -2 spacecraft, but has the advantage of being
readily available for comparison with the maas analyzer data,

In order to make it a practical instrument for the identification of
various plasma regions, this data page has been produced in hardcopy for all
the processed time segments and asgembled into a library of bound volumes
which accompanies the data summary tapes. Each volume in this library covers
one orbital revolution of the ISEE-1 and thus corresponds directly to one data
file ("R-file") on a summary tape. The format and content of this data page
were already described in Sectiom 2, but it should perhaps be mentioned here,
as a further clarification, that each data point 1s plotted at a universal
time that corresponds to the end of a data accumulation, a time when suffi-
cient data have been accumulated to calculate complete moments. This typ-
ically occurs at intervals of 1-3 minutes, but may occur less frequently when
portions of the data have Dbeen classified as "noisy" by the data analysis
program and therefore been discarded.

Tn addition to the hardcopies of data page 4, each volume also has a
geries of 3=dimensional plots of differential flux spectra for different ions,
altogether 7 plots, and a table of all the time segments covered in that
volume. Each one of these 7 plots shows all the spectra of a certain kind
that were obtained during a particular orbital revolution, arranged according
to geocentric radial distance, as {1lustrated on the next page. The flux has,
been averaged over each time segment and is plotted in units of particles/(cm
sec steradian keV) versus energy in units of keV.

There are two plots each for the H+ and the 0+, one showing "transverse"
flux ("FLUXTR"), averaged over pitch angles between 45° and 135°, and one
showing "parallel" fux ("FLUXPL"), averaged over pitch angles+1ess than 4§+
and greater than 135 . There is only one plot each for the He and the He ,
showing flux averaged over all pitch angles. The seventh plot is a representa<
tion of the background count rate (same for all energles), normalized with the
instrument response function (energy dependent) to appear as a flux spectrum.

The purpose of these 3-D plots is to provide a compact 11lustration of the
extent and type of data available from a particular orbital revolution. Even
though these 7 plots show data from the mass analyzer, including all the four
major ions, the information is almost purely qualitative and cannot replace
the data on the summary tapes, only supplement. The following three pages are
samples of the three kinds of hardcopies included in each volume.
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SEGMENT DAY Ut uT2 R1 R2 Lm L72 MLt wL2
1 577% 2338 2359 2.3 3.3 19.8 21.8 58.5 56.6
2 5879 1 29 3.4 4.3 21.9 23,9 56.3 51.2
3 5879 32 39 4.6 3.5 231 23.7 50.8 47.4
4 5879 102 128 5.6 6.5 23.7 2.1 47.1 448
3 5879 132 229 6.8 8.2 2.1 0.6 4.6 41,7
8 5879 232 329 3.2 9.8 0.8 .9 41.8 39.9
7 5479 332 429 9.7 1.9 0.9 1.1 9.8 38.8
8 5879 433 529 1.0 1241 11 1.3 38.5 37.2
9 5879 534 629 12.2 13.2 t.3 1.4 37.0 35.4

1@ 5879 632 758 13.3 147 1.4 1.6 35.3 32.9
1 5879 802 959 14.7  16.3 1.6 1.7 3.8 237
12 5879 tee2 1159 16.4 17.7 1.8 1.9 2%.5 183
13 5879 1202 1389 17.8 18.9 1.9 2.9 18,2 1.0
14 5879 1482 1339 18.9 1%.9 2.9 21 10.8 4.5
1% 5879 1682 1839 19.9 21.9 2. 2.2 4.7 0.2
16 5879 1962 2139 2.1 1.8 2.2 2.3 2.9 1.6
17 5879 2202 2319 21.8  22.% 2.3 2.4 1.6 4.9
18 5979 102 359 22.3 22.4 2.4 2.5 7.8 141
19 3979 402 629 22,4 22.3 2.5 2.8 14.2 16,3
20 5979 632 929 22.3 1.8 2.8 2.7 1.3 12.8
21 5979 932 1229 21.8 21.9 2.7 2.8 12.6 3.7
22 5979 1232 1529 21,2 13,9 2.8 2.9 3.5 ~-7.0
23 5379 1532 1729 19.9 18.9 2.9 3.2 =7.1 =-12.8
24 597% 1733 1929 18.8 17.7 3.9 3.1 ~13.0 -16.5
25 3979 1932 2129 17.7  18.3 3 3.2 =165 =-17.8
28 5979 2133 2329 16.2 14.8 3.3 3.4 =17.4 -18.3
27 5979 2332 59 14.6  13.2 3.4 3.5 -18.3 -14.8
28 6079 103 139 13.1 129 3.5 3.8 -14.7 -13.9
29 6279 202 239 12.0 10.9 3.8 3.8 -13.9 -13.3%
3o 6479 Je2 58 10.8 9.8 3.8 48 -13.5 -13.8
3 5679 492 459 9.% 8.1 4.9 4.2 -13.9 -15.%
32 €079 Se2 538 8.8 7.1 4.2 4.4 =158 -17.4
33 6079 503 629 5.3 5.4 4.7 5.9 =-19.6 -22.8
34 5079 632 659 5.3 4.4 5.9 5.5 =23.0 -27.7
35 6079 7982 728 4.3 3.3 5.8 8.5 -28.3 -35.3
38 6e79 732 739 3 2.8 6.7 7.2 -3.9 -33.6

One table of time segments (averaging intervals) for each orbital
revolution. The numbers 1 and 2 refer to the beginning and end of
each segment, and the letters R, LT and ML refer, trespectively, to
geocentric radial distance (R.), geographic local time (hours and
1/10 hours), and geomagnetic Eatitude (degrees).
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One set of graphs (one page) for each time segment of each orbital revo- [ﬂ‘
lution. 1his is page 4 of Formaté (assuming total ion count rate is due
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S. A NOTE ON THE CALIBRATION

As described in Section 1, the ions that are selected by the mass analyzer
are counted two ways, using two different thresholds for the signal from the
particle detector ("mass detector"). The lower threshold, called MD1, virtu-
ally ensures that every lon is counted, as long as the count rate stays below
a certain saturation level, a level that is almost never reached in the magnet-
ospheric plasmas, This threshold, however, also admits a comparatively high
proportion of background counts caused by penetrating high-energy radiation
(mostly MeV electrous and assoclated x-ray bremsstrahlung), which can be a
serious problem in certain regilous of the magnetosphere, especially in the
radiation belts. This 1s less of a problem with the higher threshold, called
MD2, but with that threshold the chances are greater that some of the ions
selected by the mass analyzer are not counted either.

With the aging of the particle detector in orbit an increasing proportion
of the ions has proved to be excluded by the MD2 threshold, making a periodic
recalibration necessary. The procedure for this has been to iantercompare the
count rates at the two thresholds during conditions of minimum background, and
assign a correction factor to the MD2 threshold that would make the two count

rates equal. There is no indication that the MDI threshold has excluded a
significant proportion of the ions during the lifetime of the experiment.

The count rates stored on the data summary tapes are almost exclusively
those obtained with the MD2 threshoid. Which threshold has been used is
{ndicated by the parameter "MDTCR" (word number 4), which is either 1 or 2
(see Appendix D), The count rates obtained with MD2, indicated by "MDTCR" =
2, are not corrected on the tapes, but the correction factor is calculated and

applied by the analysis/plotting program.

The correction factor is a function not only of time but also of lon

energy and species, The functional dependence on time is assumed to be linear
between the dates when recalibrations were made (twice yearly). The calcula-
tion of the correction factor is done in that part of the analysis/plotting
program which is called "FORMAT4.FOR", using parameters stored in the file
called "COMMON,FOR". In the versaplot version of the program "FORMAT4" is the
main program, in the DI-30Q0 version it is the first part of the subprogram
called "DATANALYS.FOR" (see Appendices B and C).

D/281-22
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6. KNOWN DATA ANOMALIES

The two principal areas where data quality is a concern are in the
instrument performance and the data transmission to earcth., Both areas were
thoroughly researched prior to the production of the data summary tapas, and a
number of computer routines were developed that would identify and correct or
exclude erroneous data, -but the end product is known to have certain remaining
ancmalies nevertheless,

6.1 Instrument Performance (Sensitivity Auto-Range)

As described in Section 1, the particle detectors can be operated at
either of two sensitivity levels and can be programmed to switch automatically
from high to low sensitivity if the count rate exceeds a certain limit (~ 6000
counts per minor frame). The latter is referred to as the sensitivity “auto-
range" and has the dual purpose of preventing a saturation of the particle
counting and prolonging the useful life span of the particle detectors. In
this auto-range mode the sensitivity is automatically reset to the high level
at the beginning of each control group in the instructions from the random
access memory, typlcally every few seconds. )

This auto-range feature was usually enabled during the first couple of
years of operation of the experiment and affects a minor portion of the data,
both on the summary tapes and on the hardcopies, The data that are affected
are almost exclusively from the magnetosheath region or the solar wind and
must be treated with great caution., Even though the instrument response 1is
known at both sensitivity levels the state of transition from high to low
level is quite difficult to treat in a routine fashion.

During the production of thege time-averaged data the counts accumulated
at low sensitivity have simply been treated as a data dropout and deleted,
beginning with the minor frame where triggering occurred and ending with the
last minor frame before the resetting to high level. This may be repeated
many times during a given time segment, The aggregare time in- seconds of all
these deletions is shown at the top of the hardcopies of data page 4 of
Format4, indicated by the variables EX and MX (cf. Section 2), The "EX"
refers to the "energy detector", the one that recefves ions of all M/Q simulta-
neously, the "MX" referes to the "mass detector", the one that only receives
lons of a certain M/Q at a given time, Usually EX shows a greater aggregate
time of deletion than MX, by a factor of 4-5, since the "energy detector" is
subject to the proton flux also when the "mass detector" is only subject to
minor ions., There is no consistent relationship between EX and MX, however,
because the two detectors respond to ions with slightly different initial
direction of motion (a few degrees) and thus respond differently to strongly
directional ion flows, ‘

It is advisable to avoid all time segments that have EX > 0 or MX > 0,
since the selective exclusion of high count rates wmay introduce a systematic
bias of one kind or another. If MX shows an aggregate time that is a signifi~
cant fraction (2 5%) of the whole time segment, for instance, it usually
implies that the averaged count rate of protons is strongly underestimated in
comparigon with the count rates of minor ions, causing a bias in the apparent
ion composition,

-26-

]
+

™



In order to facilitate the exclusion of time segments with MX > 0 those
segments have been listed in a file named MXFLAG.DAT which is stored on the
same magnetic-tapes as the analysis/plotting programs (see Appendix C). Each
line in this file represents one time segment and contains the following three

numbers:

orbital rev., number segment number index

The "segment number" is analogous to the segment numbers in the table on page
23, The "index" is a redundant number (either 1 or 2) representing a subjec-
tive classificacion of the segment. All time segments included in this list
have MX > 0, regardless of this index.

6.2 Data Transmission (Telemetry Noisge)

Identifying and eliminating the effects of occasional errors in the data
transmigsion are never trivial but are especially difficult during routine
data processing. There are basically two methods available, one that relies
on the "data quality flags" (bits) in the transmitted signal, and another that
relies on the often "conspicuous" appearance of erroneous data. Both methods
were used extensively during the production of the summary tapes but it
appears in retrospect that some spurious effects went undetected.

6.2.1 Erroneous count rates. Transmission errors often show up in the form of -
large random numbers occupying all of the bit positions reserved for the count

rates, in contrast to the typically much smaller numbers representing true
count rates, and can be filtered out by a simple computer routine. Occasion-
ally, however, the erronecus numbers are also within the limits specified in
such a routine and can only be recognized later on when viewed in a particular

context. The latter situation appears to apply to the following time segments:

Rev. No, Segggnt No» Year EEZ U.T.

60 18 1978 72 17:31 - 19:33
211 4=11 1979 67-68 15:02 - 1:13
211 12-20 1979 68~-69 2:06 - 1:59
211 21 1979 69 2:02 = 4:59
220 11-12 1979 89 10:00 - 13:59
220 14 1979 39 16:00 - 17:59
221 13 1979 91-92 23:32 - 1:28
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These segments still have some useful data, which becomes evident upon inspec~-
tion, but should be treated with caution. These are not necessarily the only
segments containing erroneous count rates, but are the only such segments
discovered at the time of this writing., It 18 advisable to keep in mind that
apparent "anomalies" in the data may in fact be transmission errors.

6.2,2 Erroneous magnetic- field. The data summary tapes include data from the
ISEE-1 magnetometer (C. T. Russell, IEEE Trans. Geosci.- Electron., GE-~16, page
239, 1978), in both explicit (data words 1l and 12)and implicit forms (pitch
angles), which have also been screened with respect to artificially large
numbers. As with the count rates there are probably some erroneous values

remaining on the data summary tapes.

There is, however, another and more subtle cause for erroneous magnetic '’
fields, namely an occasional error in the transemitted flags (bits) that show
the flip and gain status of the magnetometer., Egpecially the gain status
(high or low) appears in retrospect to have been a matter of some confusion by
the data averaging program, presumably in conjunction with transmission
errors. Incorrect information about the gain status translates into a mag-
netic field that is in error by a factor of 32. Fortunately this error
affects all three components of the magnetic field equally and usually has no
effect on the pitch-angle calculation. It does affect the beta values, but
those are not stored on the data summary tapes, but are calculated by the
analysis/plotting program and can very easily be corrected afterwards, given
the correct magnetic field (see Section 2 for a definition of the beta value
used here}), Examples of erroneous magnetic field magnitudes can be found in
the following time segments:

Revy- Nos Seggent-No. Year QEZ U.T.,
55 29 1978 61 18:31 - 19:29
211 4-11 1979 67-68 15:02 - 1:13
211 12-20 1979 68-69 2:06 - 1:59
211 21-22 1979 69 2:02 = 6:59
D/281-22
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APPENDIX A: DETAILED EXPLANATION OF FORMAT4

a-l Exgeriment

The ISEE-l spacecrafr (along with ISEE-2) was launched on October 22.

1977. into an orbit with apogee at 23 RE and perigee at about 300 km-altitude
o

and with an inclination of 29 relative to the equatorial plane. The orbital
period is about 57 hours. The plasma composition experiment congists of two
identical ion mass spectrometers with fields of view centerad 5 above and
below the spacecraft spin plane, respectively. The spin plane is nearly
parallel to the solar ecliptic plane. and the spin rate is approximately 20
rpm. For a technical description of the instrument. see Shelley, E. G., et
al., Plasma Composition experiment on ISEE-A. IEEE Trans. Geosci. Electron..
GE-16 266. 1978. .

In brief, each mass spectrometer consists of an electrostatic energy
analyzer followed by a mass analyzer with crossed electric and magnetic

fields. and a particle detector in the form of a modified Johnston electron

multiplier. Both spectrometers cover the energy per charge range from 0 eV/e
to 17 keV/e in 32 channels and the mass range from < 1 to > 150 amu in 64

channels. The energy and mass ranges and scan rates are controlled through an
onboard random access memory which can be programmed from the ground.

The data included in Formaté4 all derive fromoone of the two spectrometers,
the one that has its field of view centered at 5 below the solar ec%iptic

plane. The instantaneous field of view extends over approximately 10~ in the
spin direction and over 10° = 35% in the perpendicular direction. The latger -

width varies with energy and is the largest at low energy and close to 10 for
E/Q > 6 keV/e.

The center energy Ec of each of the 32 energy channels is, in order of
increasing channel number and in units of keV/e:

1-8: 0.040. 0.21, 0.41, 0.63, 0.85. 1.10, 1.35, 1.63.

9-16 1.93, 2.24, 2.58, 2.93, 3.32, 3.72, &4.15, 4.60, (1)
17-24: 5.08, 5.59. 6.13, 6.71, 7.33, 8.00. 8.70, 9.45.

25-32: 10.2. 11.1. 12.0. 12.9, 13.9, 15.0, 16.1, 17.4. .

With the exception of the lowest energy channel the energy bandwidth (FWHM) is
approximately given by

E, * O = E, ; 0.025 (E, + 3.0) 7 (2)

The lowest energy channel basically extends from O eV/e to approximately

110 eV/e. However, all data in Format4 have been collected with a retarding

potential of 10 eV/e applied to the entrance of the instrument. in order to
exclude the major portion of the cold plasma in the plasmasphere. The cold

plasma is studied in a separate mode of operation (utilizing a retarding
Potential analyzer in the instrument entrance) and {s not ineluded here. Hence.

Lowest energy channel: 10 eV/e - 110 eV/e (3)
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The main particle counter. which records ions that have been salected
according to mass per charge as well as energy per charge, is referred to as
the "mass detector" in this data description. Besides this counter the

instrument also has a channeltron counter placed in the stream of particles
that have passed through the electrostatic analyzer but have not yet passed

through the mass analyzer. This counter is referred to as the "energy
detector” here. It is an auxiliary monitor of the energy distribution of the

ions but has no mass discrimination. The main purposeé of the "energy detector”
is to provide data with higher time resolution than 1s possible with the "mass

detector”.

Each plasma sample is taken with fixed energy and mass channels and
requires 1/4 or 1/16 seconds depending on the telemetTy bit rate available.

The slower bit rate {that is 1/4 sec sampling time) has typically been used
during &4 out of 5 gpacecraft orbits.

a.2 Data Interpretation

Background Subtraction

The signal from the particle counters often contcains a non-negligible
background due to penetrating high-energy particles (mostly MeV electrons). As

far as the "mass detector" 1s concerned the background count rate is monitored
by regularly resetting the mass analyzer to a mass-per-charge value of 0.7 amu

(mass channel 64). The measured background count rate 1is subtracted from the
count rates in the signal channels prior to any data interpretation This

procedure leaves a certain error, due to statistical and other fluctuations in
the count rates. which propagates through all the moment calculations.

Consider for example the number density n of a given ion specles. If the

temporal fluctuations of the count rates over a given time period are aentirely
due to counting statistics (Poisson statistics) the error in n can be
expressed as a standard deviaton @,

n i.cn, ) (4a)
defined by
2 2 2 2
a . (bl) + a_ (b2) + o (ion), {4b)

where o (bl) is due to the background subtraction, on(bZ) is due to background

contribution in the signal channels and an(ion) is due tg the real ion

counts. The first term in the background contribution. o, "(bl). can be
calculated directly from the measured background count rate and can be used to

estimate the second term. ¢_ (b2). The sum of the second and third term on the

right hand side in (4b) can be derived from the count rates in the signal
channels. of course. The standard deviation thus defined calculated according
to Poisson statistics. and the corresponding standard deviation of all other
quantities are shown as error bars in the plots and as percentage errors in
the printed output.

In reality the temporal variations in the background counts are not purely
random. however but have a systematic trend in many cases. Such a trend may
increase the error, because the background and signal channels are sampled at
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slightly different times. As a conservative standard, it is suggested that a
density n of a certain ion species should satisfy

n > 30 (b) = 3[on2(bl) + anz(bZ)]llz (4¢)

in order to be statistically significant. The right hand member in (4c) 1s
used to define a quantity called "density upper limit." That is, if n does not
satisfy (4c), the right hand member may be taken to be a probable upper limit
on the real number density. As a further precaution, ¢ _(bl) is calculated in
two ways, One is using formal Poisson statistics, the other is using the
actually measured fluctuations of the background samples relative to the
average background count rate over a given time period. The ratlo between the
"measured"” standard deviation and the Poisson standard deviation is shown on.
data page 5 as "RATBG" (top line). In defining the "density upper limit"
(called "DNSULIM" on data page 5) the larger of the two standard deviations is
being used.

Angular Sampling

Fach particle sample (1/4 or 1/16 sec) has been sorted into one of 16
angular bins, depending on the look direction of the instrument. These angular
bins are defined in terms of two angles, one is the angle ¢ in the spacecraft
spin plane (approx the solar ecliptic plane), the other is the angle a with
respect to the measured magnetic field., Both angles refer to the direction of
motion of particles at the midpoint of the sampling interval. The bins are
defined as follows:

bin no. bin no.

0°¢ag 15° 13 -195° ¢ ¢ ¢ -165° 1 s =0°

o o o is towards
15 < a < 45 14 -165% ¢ ¢ < -135° 2 the sun

° o o . - o (bin no. 7)
45° ¢ & < 1357 ———= -135° ¢ ¢ ¢ -105° 3 .

, ¢ =90

135° < a < 165° 15 : : is towards

0 o o, . .0 ' dusk
165° < a < 180 16 1352 ¢ ¢ ¢ 165° 12 (bin no. 10)

When the pitch angle is in the interval 45° {aX 135° the angle ¢ in the spin
plane is divided into 12 bins, each with a width of 300. One bin is centered
at ¢ = 0° and corresonds to particles moving towards the sun. The bin that is
centered at ¢ = 90 corresponds to particles moving in the duskward direction.
Hence, the angle ¢ 1s approximately the longitudinal angle in geocentric solar
ecliptic coordinates. '

The count rates within any given angular bin, and within given energy and
mass channels, are averaged over time for specified time periods, usually
varying from about 30 minutes to 3 hours, depending on the spacecraft loca-
tion. The particular choice of these 16 angular bins is intended as a
compromise between a good angular resolution and good counting statistics.
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Moment Calculations

Since the instrument essentially only scans a 7-dimensional subregion of
the particle velocity space, it is necessary to make certain assumptions about

the angular- distribution of the particles in order to calculate velocity
moments. Three basically different assumptions have been used here, resulting

in three sets of velocity moments, as follows.

I. The iom fluxes are assumed to be isotropic in the s/c frame of reference,
and only those samples are included in the calculations which have the pitch

angle in the range

45° ¢ a ¢ 135° (5)

Samples from a given energy channel, which satisfy (5), are averaged

together regardless of spin angle ¢, and the integral over velocity space is
approximated by

(.. vidady = QN{E...VEZAVE} (6)

where df is the solid angle element and ¢ denotes any of the 32 energy
channels. The variable differential &v is generally defined by the distance

between adjacent energy channels (see below). In many regions of the
magnetosphere the samples are automatically restricted to (5) by the

orientation of the magnetic fiald lines relative to the s/c¢ spin plane.

1I. The ion fluxes are assumed to be gyrotropic in the s/c frame of reference
(that is, they depend on the pitch adﬁéeﬁi %dt they do-Tior depend onm the gyro

phase angle). In this case all samples are {ncluded in the calculations and
are averaged separately within each of the 5 pitch-angle bins defined above.

The moments are calculated by substituting the appropriate volume element in
(6) with those actually sampled:

2 2
[rfe.v dQdy = {47 - Eana} {E...ve Ave}&

, 2 '
+ ifaq * {geov, awe}al. (7
a €

where a refers to any of the four pitch-angle ranges not covered by (5), and "L
" refers to "perpendicular’ samples taken within (5). The solid angle elements

@ can have the values 0.2] and 1.63 steradians. In case a bin has not been
sampled, the phase space density there is assumed equal to that in the

adjacent bin closer to 90" .

IIT1. The ion fluxes are assumed to be isotroplc in a frame of reference that
moves in the spin plane of the s/c. 0Ty THoOSE samples that satisfy (5) are

included in the calculations, and those are averaged separately within aach of

the twelve spin-angle bins. As a first step in these calculations, a plasma
drift velocity (within the spin plane) is inferred by the following calcula-
tions-*
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- P% 5 f(t,¢)ve3 cosd Ave}/{g f(e,d) chave} (8a)

(= { —m=Mettaen ging === }/{ -=="---} (8b)

where ¢ refers to the center angle of any of the 12 spin angle bins defined
above, and f (¢, $) denotes the time averaged phase space density within each

energy channel in each angular bin. In cases of missing samples f is inter-
polated between two adjacent and symmetrically located bins, in order to

suppress an artificial angular dependence. The next stsp conglsts of transfor-
ming each measured kinetic energy of the pargicles mv, /2, to the energy
relative to the drifting plasma frame, m(v’)"/2:

(v‘)2 = vdz + ve2 - 2vdve cos? . (9)

2
where vy =V + Vi, , and ¥ is the angle between the plasma drift direction
and the direcgfon of xbtion of particles in a given sample. The final step is
analogous to the calculations }n I, except that v~ is used instead of v, in
(6)2 Actually, the quantity v, &V_ 1n (6) is replaced with a quantity

V.- dv ., which is formed by asing two of the existing energy ghannels of the

instrument, one of which gives the Best approximation of m(v”) /2. Any sample
that corresponds to an energy m(v") /2 that falls outside of the energy window

of the instrument is discarded in this context.

All three of the methods listed above employ the same routine of
integration in energy, namely a trapezoidal integratifon. In the case of a
number density, for example, it amounts to the following approximation:

o) vidv = 22 07 Y2 g3y £ %e

. o1/2,-3/2 f{f'(Ei)Eil/z b By By 2 By - Ep) 7l o

where, in general, i denotes the integer number of an energy channel, E is
the center energy of that channel, and the phase space dgnsity f° 1is ob%ained
from the particle flux by multiplication with a factor m /(2E;). In a few
cases, however, the integration is modified to begin or end at the edge of an

energy channel, rather than at the center energy. This is done by adding an
extra term, assuming a constant particle flux ?w f * E) throughout the energy

channel.

Only those energy channels that have been sampled are included in the
summation in (10). If samples are missing from an endpoint channel it is

assumed that the flux in that channel would have been the same as in the
closest sampled channel. If the number of unsampled channels exceed certain

limits the integration in (10) is abandoned. This is indicated by a standard
deviation equal to -1 (see data  page 5).

Numerical Accuracy

There are many conditions affecting the accuracy of the calculated _
moments. One is, of course, the absolute calibration of the instrument. This @

is believed to be better than 30% and to affect the various mass and energy
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channels in approximately the same fashion. Another condition is the counting
statistics. This varies a great deal but is well known in each calculation.
Almost all moments are calculated with a standard deviation resulting from the

Eropagation.of the individual standard deviations of the statistically
ndependent samples.

The potentially worst conditions are associated with the assumptions in
I-11I above. Provided each assumption is correct and provided the statistical

uncertainties are zero, the numerical procedures are themselves fairly
acurate. The procedure in III, for example, has been thoroughly tested against

simulated data representing a convecting Maxwell-Boltzmann distribution. With
a convection in the spin plane at Mach numbers < 3 the procedure gave number

densities and mean energies that were generally within a few X of the values
obtained with no convection. The velocity defined by (8) proved to give a good

reproduction of the exact velocity. The results were a considerable
improvement over Procedure I. However, if the convection had a large angle

with respect to the spin plane, Procedure III increased the errors relative to
Procedure I. In reality, the drift velocity calculated in (8) can also be

biased by temporal fluctuations in the sampled fluxes, and the resulting
density and mean energy thus misleading. :

D/281-26
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APPENDIX B: PRINTOUTS OF COMMAND FILES

The following 10 pages are printouts of two pairs of command files that
are designed to run the Format4 analysis/plotting programs in as much of an
automatic fashion as possible. The first pair (pages B2-B5) will run a
plotting program that calls the Versatec Versaplot V07 subroutines, the secound
pair (page B6-Bl1l) will run one that calls the Precision Visuals DI-3000
subroutines. The usage and funcrion of each command file are explained by
extensive couments (preceded by exclamation points),

D/281-27
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s|l‘l*i!tttt**tt**!t*!tllt*!t*i*tttt***tltl#‘!ttittl**tlt*tlta'tttg

$1x*xxxxr Lockheed Plasma Composition Experiment on 'ISEE-1 *xssasxsx
S! LR R R MASPLOT-COM kXX ER

$! ** VERSAPLOT version **

$! Interactive command file for starting MASPLOTB.COM (plotting

$! data from summary tapes according to Format 4).

$! The mainm purpose of this intermediate step in the processing is
$! to pass on the current default directory name to MASPLOTB.COM

$! so it can also .be used when MASPLOTB.COM is run in batch mode.
$! Bow to get the plotting started:

™.

$!

$! Run this file interactively by:

$!

$! @MASPLOT Pl

$! or

$! @MASPLOT P1 P2

$!

$! where:

$i

$! Pl = the orbital rev. number to be processed (part of the
$! name of the input data file)

$!

$! P2 = "I will run MASPLOTB.COM interactively

$! Warning: may take 11-12 minutes of cpu time!
$!

$! P2 = any other value or blank (only Pl specified), _
8! will run MASPLOTB.COM in batch mode. This will
$1 return a prompting for the desired batch queue
$!

$§! See comments in MASPLOTB.COM for more details. -
$!

$! Footnote: to merely compile and/or link the source code use the
$! same command, but replace the rev. number in Pl by

$! either of the letters "C" (for compile), "L" (for

$! link), or "CL" (for both). This will produce a list
3! and/or a map vhich can be used for debugging, should
8! that prove to be necessary.

$! However, compilation and linking (without list or map)
$1 are done automatically during any routine run with

$! data, if not done before.

sl#*****i*****!*‘ttll*#l**ttt O W.L ERFXREEXK N KX XXX K K KR KKKk k kX &k kX

$DEFAULT_DIR = F$LOGICAL("SYS$DISK")+F$DIRECTORY()
$IF(P2.EQS."I")THEN GOTO INTERACTIVE
$IF(P1.EQS."")THEN WRITE SYS$OUTPUT -

“No parameter, run aborted”
$IF(P1.BQS."")THEN EXIT
$INQUIRE BQ "Enter name of batch queue"
$SUBMIT/QUEUE='BQ'/PARAM=( 'P1, 'DEFAULT_DIR) MASPLOTB
$EXIT
$INTERACTIVE:
$@MASPLOTB ‘Pl ‘'DEFAULT_DIR
$EXIT
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$1#+¢+vsex LOCKHEED PLASMA COMPOSITION EXPERIMENT ON ISEB-1 *#xsssxs

$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$1*
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$!
$t*
$!
$!

LERE & MASPLOTB'COM LERR R
** YVERSAPLOT VERSION **
COMMAND FILE FOR PLOTTING DATA FROM SUMMARY TAPES (FORMAT4)
BY: O.W.LENNARTSSON, D/81-20, B/255..... PH: (415)-424-3259
LOCKHEED PALO ALTO RESEARCH LABORATORY

343831 HANOVER STREET
PALO ALTO, CA 94304 DEVELOPED UNDER NASA CONTRACT
‘ NAS5-28702 '

THE COMMAND LANGUAGE IS THAT OF VAX/VMS VERSION 3.0
IT REQUIRES THAT A DATA FILE CORRESPONDING TO ONE OF THE ISEE-1
ORBITAL REVOLUTIONS HAS BEEN COPIED TO AN APPROPRIATE DIRECTORY
(SEE BELOW). THE DATA FILE HAS A NAME BASED ON TEE REVOLUTION
NUMBER;

DATA FILE NAME: ROO1l.DAT, R0O02.DAT, ETC. ‘
IT ALSO REQUIRES THAT THE FORTRAN SOURCE CODE (LISTED BELOW) HAS
BEEN COPIED TO SOME DIRECTORY (SEE BELOW), ALONG WITH AN OBJECT
FILE OF AUXILIARY PLOTTING SUBROUTINES AND A LISTING OF PERIGEE
AND APOGEE TIMES (PERLST1.DAT, FOR LABELLING THE PLOTS).

THE FORTRAN CODE IS IN VAX-11 FORTRAN V3.0

PLOT STATEMENTS ARE DESIGNED FOR VERSAPLOT-07

CODE HAS ONLY BEEN TESTED ON A DEC VAX-11/780

PLOTS HAVE ONLY BEEN TESTED ON A VERSATEC 1100

AR EREEEREEEEEREEEEE R R EERE R E S R R E R R R R R R E R R RS R R R R R R SRR EEE "

Keep this file in the same directory as MASPLOT.COM and
run with the following command:

@MASPLOT Pl
QT
@MASPLOT Pl P2

where:

Pl = the orbital rev. number to be processed (part of the
name of the input data file)

P2 - "I" will run MASPLOTB.COM interactively
Warning: may take 11-12 minutes of cpu time!

P2 = any other value or blank (only Pl specified),
will run MASPLOTB.COM in batch mode. This will
return a prompting for the desired batch queuve

Footnote: to merely compile and/or link the source code use the
same command, but replace the rev. number in Pl by
either of the letters "C" (for compile), "L" (for
link), or “CL" (for both). This will produce a list
and/or a map which can be used for debugging, should
that prove to be necessary.

However, compilation and linking (without list or map)
are done automatically during any routine run with
data, if not done before.

EXRXXE XA R XX R KK R X KK R KRk Kk KR L KRR AN KRR XK EXREREE R RN KRR RN R KRR

ABOUT STORAGE SPACE:

~B3-

|1



$! IN ITS PRIMITIVE FORM THIS COMMAND FILE USES A SINGLE DIRECTORY

$! FOR EVERYTHING, INPUT DATA, SOFTWARE, PRINTOUTS, AND PLOT FILES.

$! IT DEFINES THIS BY THE DEFAULT DIRECTORY NAME PASSED TO IT BY

$! MASPLOT.COM. THIS ARRANGEMENT MAY BE AWKWARD AND CAN BE ALTERED

$! BY EDITING THIS COMMAND FILE AND INSERTING SEPARATE DIRECTORY r"
$! NAMES IN THE THREE EQUATIONS BELOW.

$! NOTE: THE STORAGE SPACE MUST ACCOMMODATE TEE FOLLOWING:

$! INPUT DATA: UP TO 4000 BLOCKS (512 BYTES EACH)

$! OUTPUT DATA: UP TO 32000 BLOCKS

$! SOFTWARE: APPROX. 400 BLOCKS

$!

$! CURRENT DIRECTORY DISPOSITION: (ALL THE SAME; EXAMPLE ONLY)
$!-———mm e
$!

$! NEW PARAMETER P2 (=DEFAULT DIRECTORY), PASSED ON BY MASPLOT

$! :
$INPUT_DIR = P2 t("R-FILES")
$SOFT_DIR = P2 ! (SOFTWARE)
$OUTPUT_DIR =~ P2 ! {PLOTS, ETC.)
5!

8 e ————————

$! START PROCESSING:

$SET DEFAULT 'SOFT_DIR' .

$IF(P1.NES."C".AND.P1.NES."CL".AND.P1.NES."L"-
.AND.F$SEARCH( "FORMAT4 .EXE" ) .NES."") THEN GOTO RUN

$IF(P1.EQS."L") THEN GOTO LINK ,

$IF(P1.EQS."C".OR.P1.EQS."CL") THEN GOTO COMPILE_ALL

$IF(P$SEARCH( "FORMAT4.0BJ").EQS."") THEN FOR/NOLIST FORMAT4 :

$IF(F$SEARCH( "DATREDCTN.OBJ").EQS."") THEN FOR/NOLIST DATREDCTN

$IF(F$SEARCE("VRSPLOTS.0BJ").EQS."") THEN FOR/NOLIST VRSPLOTS -

$GOTO LINK i

$COMPILE_ALL:

$FOR/LIST FORMAT4,DATREDCTN, VRSPLOTS

$! NOTE: IN ADDITION TO THESE FORTRAN FILES THERE SHOULD ALSO BE

$! A FILE CONTAINING COMMON VECTORS, CALLED COMMON.FOR.

$IF(P1.EQS."C") THEN EXIT

SLINK:

$IF(P1.NES."CL".AND.P1.NES."L") THEN LINK := "LINE/NOMAP"

$IF(P1.EQS."CL".OR.P1.EQS."L") THEN LINK := "LINK/MAP"

$! THE LINKING ALSO INCLUDES THE FILE NAMED VRSGENL.OBJ.

$! NOTE THAT THE OBJECT IMAGES ARE LINKED TO THE SYSTEM LIBRARY

$! OF GRAPHICS SUBROUTINES, WHICH HAS TO BE SPECIFIED ACCORDING

$! TO THE APPROPRIATE RULES AND DEVICE. '

$LINK FORMAT4,DATREDCTN, VRSPLOTS, VRSGENL, -

L SYSTEM LIBRARY SPECS -MAY NEED CHANGING: ---------——-
SYS$LIBRARY:NEWP1/LIB

8 | m e e ———_————— e

$IF(P1.EQS."L".OR.P1.EQS."CL") THEN EXIT

$RUN:

$LP1=F$LENGTH(P1)

$IF(LP1.GT.3.0R.P1.EQS."") THEN EXIT

$IF(LP1.EQ.2) THEN P1 := "O''P1'"

$IF(LP1.EQ.1) THEN Pl := "QO'‘P1'"

$REVN = Pl {ORBITAL REV. NUMBER

$OPEN/WRITE NUMBER REV.DAT ~

$WRITE NUMBER REVN !

$CLOSE NUMBER '
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$ASSIGN REV.DAT FORCOS

$ASSIGN PERLST1.DAT FORQO?

$ASSIGN 'INPUT_DIR'R'REVN'.DAT FORO10

$SET DEFAULT 'OUTPUT_DIR’

$ASSIGN OUT.DAT FOROO8 'DATA PRINTOUT
$RUN 'SOFT_DIR'PFORMAT4

$! PLOTTING OF *.PLV FILES MAY BE DONE HERE

$! PRINTING MAY BE DONE HERE

$! PRINT OUT.DAT

$! UNNECESSARY PLOT AND PRINT FILES MAY BE DELETED HERE
$! PURGE

$DELETE 'SOFT_DIR'REV.DAT;*

$DEASSIGN FOROOS

$DEASSIGN FOROOQ?

$DEASSIGN FORQO8

$DEASSIGN FORO1O0

$EXIT
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$|ttt#*l!*t!#tll#ll.**!#lt#it!l“l*‘!*!l!t!ltt#*l***'lﬂ#ll!*‘ttttt**g

g1s*+exssx Iockheed Plasma Composition Experiment on ISEE-1 ****eaxs

S! I ER R E R lexxr.ccnl LREEES
$! _ *** DI-3000 version ***
$| Interactive command file for starting MPLOTB.COM (plotting T

$! data from summary tapes according to Format 4).

$! The main purpose of this intermediate step in the processing is
$! to pass on the curreant default directory name to MPLOTB.COM

$! so it can also be used when MPLOTB.COM 1s run in batch mode.

$| How to get the plotting started:

$!

$1 Run this file interactively by:

$!

$! @MPLOT Pl

$! or

$! @MPLOT Pl P2

$! oT

$! @MPLOT P1 P2 P3

$!

$! where:

$!

$! P1 = the orbital rev. number to be processed (part of the
$! name of the input data file)

$!

$! P2 = "I" will run MPLOTB.COM interactively

$! Warning: may take 11-12 minutes of cpu time!.
$!

$! P2 = any other value or blank (only Pl specified), =
$! will run MPLOTB.COM in batch mode. This will
$! return a prompting for the desired batch queue l‘
$! !
$! P3 = the device number of the plot unit

$!

$! P3 = blank (no third parameter) will cause MPLOTB to use
$! the following default device pumber:

$! ' -

$DEFAULT_DEVICE := 9  !(Can be changed as desired by editing here)
$!
$! See comments in MPLOTB.COM for more details.

$!

$!| Footnote: to merely compile and/or link the source code (1link to
$! the plotting device specified by P3), use the same

$! command, but replace the rev. number in Pl by either
$! of the letters "C" (for compile), "L" (for link), or
$! "CL" (for both). This will produce a list and/or a map
$! wvhich can be used for debugging, if necessary.

$! However, compilation and linking (without list or map)
$! are done automatically during any routine run with

$! data, if not done before.

st#****l*ﬁ*#*tt**t#!Hl*HQ***** O.w L' EXERAEEAEF XA NI R KR ER XA XEE R XML X

$DEFAULT_DIR = F$LOGICAL("SYS$DISK")+F$DIRECTORY()
$DEVICE = P3
$IF(DEVICE.NES."" )THEN WRITE SYSSOUTPUT -

"Device number passed on to MPLOTB.COM is ' 'DEVICE’” .
$IF(DBVICE.EQS."")THEN WRITE SYS$OUTPUT - B
"No device number specified, so ' 'DEFAULT_DEVICE' will be used”

$IF(DEVICE.EQS."")THEN DEVICE = DEFAULT_DEVICE

-BH-



$IF(P2.EQ8."I")THEN GOTO INTERACTIVE
$IF(P1.EQS."")THER WRITE SYS$OQUTPUT -
“No parameter, run aborted”
$IF(P1.BQS." " )THEN EXIT
$INQUIRE BQ "Enter name of batch queue”
:SUBIIT/QUIUB-'BQ'/PARAN-(‘P1.'DEFAULT_DIR.'DEVICR) MPLOTB
EXIT -
$ INTERACTIVE:
$QMPLOTB ‘Pl 'DEFAULT_DIR ‘DEVICE
$EXIT
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$1x=x=x2x LOCKHEED PLASMA COMPOSITION EXPERIMENT ON ISEE-]1 **#ssxxsx

s! TR KRR MPLOTB-COM AXEERXR

$ *** DI-3000 VERSION *+**

$! COMMAND FILE FOR PLOTTING DATA FROM SUMMARY TAPES (FORMAT4) )
$! BY: O.W.LENNARTSSON, D/91-20, B/255..... PH: (415)-424-3259
$! - W.E.FRANCIS, D/91-20, B/255..... PH: (415)-424-3291

$ ! LOCKHEED PALO ALTO RESEARCHE LABORATORY |

$ ! 3251 HANOVER STREET |

$ ! PALO ALTO, CA 94304 DEVELOPED UNDER NASA CONTRACT
$1 NAS5-28702

$! THE COMMAND LANGUAGE IS THAT OF VAX/VMS VERSION 3.0.

$! IT REQUIRES THAT A DATA FILE CORRESPONDING TO ONE OF THE ISEE-1

$! ORBITAL REVOLUTIONS HAS BEEN COPIED TO AN APPROPRIATE DIRECTORY

$! (SEE BELOW). THE DATA FILE HAS A NAME BASED ON THE REVOLUTION

$!| NUMBER; ,

$! DATA FILE NAME: ROO1.DAT, R002.DAT, ETC. '

$! IT ALSO REQUIRES THAT THE FORTRAN SOURCE CODE (LISTED BELOW) HAS
$! BEEN COPIED TO SOME DIRECTORY (SEE BELOW), ALONG WITH AN OBJECT

$! FILE OF AUXILIARY PLOTTING SUBROUTINES AND A LISTING OF PERIGEE

$! AND APOGEE TIMES (PERLST1.DAT, FOR LABELLING THE PLOTS).

$! THE FORTRAN CODE IS IN VAX-11 FORTRAN V3.0.

$! PLOT STATEMENTS ARE DESIGNED FOR DI-3000.

$t CODE HAS ONLY BEEN TESTED ON A DEC VAX-11/780.

$! PLOTS HAVE ONLY BEEN TESTED ON A VERSATEC 1100

$! AND A QMS LASERGRAPHIX 1200.
S!ttttttttl*lttttt¥*l*tt#tl!Hk!ltlt*!ttttttItttt!ttttttt*tttttlt#fit
$!

$! Keep this file in the same directory as MPLOT.COM and - -
$! run with the following command:

3! ‘ 1
$! @MPLOT P1 |
$! or

$) @MPLOT P1 P2

$! or

$! @MPLOT P1 P2 P3

$!

$! vhere:

$!

$! P1 = the orbital rev. number to be processed (part of the
$! name of the input data file) '

$!

$! P2 = "I will run MPLOTB.COM interactively

$! Varning: may take 11-12 minutes of cpu time!

$!

$! P2 = any other value or blank (only Pl specified),

$! will run MPLOTB.COM in batch mode. This will

$! return a prompting for the desired batch queue
$!

$! P3 = the device number of the plot unit

$! '

$! P3 = blank (no third parameter) will cause MPLOTB to use
$! the default device number specified in MPLOT
$!

$! Footnote: to merely compile and/or link the source code (link to
$! the plotting device specified by P3), use the same

$! command, but replace the rev. number in Pl by either
$! | of the letters "C" (for compile), "L" (for link), or
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$! “cL* (for both). This will produce & list and/or a map

$! which can be used for debugging, if necessary.

$! Hovever. compilation and linking (without 1list or map)
$! are done automatically during any routine rum with

$! ~ data, if not done before.

$!

sl1Il#l!ll".ﬂti"!*‘!t*l!*!l*‘ti*t#ll**t*tt#*t!*#!tlttttl#l#ttt!tlt

$!| ABOUT STORAGE SPACE:

$!

¢! IN ITS PRIMITIVE FORM THIS COMMAND FILE USES A SINGLE DIRECTORY
$! FOR EVERYTHING, INPUT DATA, SOFTWARE, PRINTOUTS, AND PLOT FILES.
¢! IT DEFINES TEIS BY THE DEFAULT DIRECTORY NAME PASSED TO IT BY

¢! MPLOT.COM. THIS ARRANGEMENT MAY BE AWEWARD AND CAN BE ALTERED

$! BY EDITING THIS COMMAND FILE AND INSERTING SEPARATE DIRECTOR

$!| NAMES IN THE THREE EQUATIONS BELOVW.

$!| NOTE: THE STORAGE SPACE MUST ACCOMMODATE THE FOLLOWING: '

$! INPUT DATA: UP TO 4000 BLOCKS (512 BYTES EACH)

$! OUTPUT DATA: UP TO 32000 BLOCKS

$! SOFTWARE: UP TO 1760 BLOCKS

$!

$! CURRENT DIRECTORY DISPOSITION: (ALL THE SAME:; EXAMPLE ONLY)
§ | mo— o m o mmmm——mmmmmmmmmmm =SS o—omToSoo oS ooossssooToTs

St
$! NEW PARAMETER P2 (=-DEFAULT DIRECTORY), PASSED ON BY MPLOT

$!

$INPUT_DIR = P2 : i ("R-FILES")
$SOFT_DIR = P2 | (SOFTWARR)
$OUTPUT_DIR = P2 - 1(PLOTS, ETC.)
$!
LTRSS EE S
$DEVICE = P3 | NUMBER OF PLOT UNIT
$!

$! THE DEVICE IS ASSUMED TO BE EITHER OF THESE:

$! = 4: FOR VERSADDR (VERSATEC)
$) = 9: FOR VERSFDDR (VERSATEC FANFOLD) DEFAULT
$! = 10: FOR QMS1200DDR (QMS LASERGRAFIX 1200)

$!

S| IF THE CURRENT OPERATING SYSTEM HAS THESE SAME (OR EQUIVALENT)

$| DEVICES DEFINED BY OTHER DEVICE NUMBERS (IN THE RANGE 0 - 12),

S| THEN IT IS NECESSARY TO EDIT THE LINK-RELATED COMMANDS BELOV.

$! IT MAY BE SUFFICIENT TO SIMPLY REPLACE THE NUMBERS 4, 9, OR 10

S| WITH THE CURRENT NUMBERS. IN SOME CASES IT MAY BE NECESSARY TO

$| CHANGE THE SYSTEM LIBRARY SPECIFICATIONS AS WELL.

S| NOTE: TEE FORTRAN CODE (DIPLOTS.FOR) ASSUMES THAT THE DEVICE

$| NUMBER PALLS IN THE RANGE O - 12 AND WILL USE 9 AS A DEFAULT

$! IF THE INPUT NUMBER IS OUTSIDE OF THIS RANGE.

S RRNRIRS SRS S SRt et

$! START PROCESSING:

$SET DEFAULT 'SOFT_DIR'

$IF(P1.NES."C".AND.P1.NES."CL" .AND.P1.NES."L"-
_AND.F$SEARCH( "EXE. ' 'DEVICE'").NES."") THEN GOTO RUN

$IF(P1.EQS."L") THEN GOTO LINK

$IF(P1.EQS."C".OR.P1.EQS."CL") THEN GOTO COMPILE_ALL

$IF(F$SEARCH( "DIFORM4.0BJ").EQS."") THEN FOR/NOLIST DIFORM4 ,

$IF(F$SEARCH( "DATANALYS.OBJ") .EQS."") THEN FOR/NOLIST DATANALYS -

$IF(F$SEARCH( "DIPLOTS.OBJ").EQS. ") THEN FOR/NOLIST DIPLOTS

$GOTO LINK
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$COMPILE_ALL:
$FOR/LIST DIFORM4, DATANALYS, DIPLOTS

$! NOTE: IN ADDITION TO THESE FORTRAN FILES THERE SHOULD ALSO BE

$! TWO FILES CONTAINING COMMON VECTORS, CALLED COMMON.FOR AND -
$! PLTCOM.FOR, RESPECTIVELY. !
$IF(P1.EQ8."C") THEN EXIT '
$LINK: R

SIF(Pl.NES;"CL“.AND.PI.NES."L”) THEN LINK := "LINK/NOMAP"
SIF(PI.EQS.”CL“.OR.PI.EQS."L") THEN LINK := "LINK/MAP"

$! THE LINKING ALSO INCLUDES THE FILE NAMED DIGENL.OBJ.

$! NOTE TEAT THE OBJECT INAGES ARE LINKED TO THE SYSTEM LIBRARY

$! OF GRAPHICS SUBROUTINES. WHICH HAS TO BE SPECIFIED ACCORDING

$! TO THE APPROPRIATE RULES AND DEVICE.

$IF(DEVICE.EQS."4") THEN GOTO 4 IVERSATEC (MAY NEED CHANGING)
$IF(DEVICE.EQS."9") THEN GOTO 9 !VERSATEC (MAY NEED CHANGING)
$IF(DEVICE.EQS. "10" )THEN GOTO 10 'LASER (MAY NEED CHANGING)

$WRITE SYS$QUTPUT ‘Unexpected device number! Please use 4, 9,",-
" or 10, or edit MPLOTB.COM as needed."

$EXIT IINVALID DEVICE NUMBER
$4:

SLINK/EXE~EXE.'DEVICE' DIFORH4,DATANALYS,DIPLOTSfDIGENL.—

$ o SYSTEM LIBRARY SPECS -MAY NEED CHANGING: - oo —.____

SYSSDIREV4:VERSADDR.DILIB/L,SSLIB/L,UTILLIB/L,NEWPI/L.—
DUMLIB/L,DILIB/L

N
$GOTO LINKED

$9:

SLINK/EIE-EIE.'DEVICE' DIFORM4,DATANALYS.DIPLOTS,DIGENL.— -

$ o SYSTEM LIBRARY SPECS -MAY NEED CHANGING: --—-———___._
SYSSDIREV4:VERSFDDR,DILIB/L,SSLIB/L.UTILLIB/L,NEWPI/L,- -
DUMLIB/L,DILIB/L

S o T e
$GOTO LINKED

$10:

SLINK/EXE=EXE. ‘DEVICE’ DIFORM4.DATANALYS,DIPLOTS.DIGENL,~
e SYSTEM LIBRARY SPECS ~MAY NEED CHANGING: ~--——e——ee_

SYSSDIREV4:QM81200DDR,DILIB/L,SSLIB/L.UTILLIB/L,NEWPI/L,-
DUMLIB/L,DILIB/L
e
$LINKED:

SIF(PI.EQS.“L“.OR.PI.EQS.“CL“) THEN EXIT

$RUN:

$LP1=-F$LENGTH(P1)

$IF(LP1.GT.3.0R.P1.EQS."") THEN EXIT

$IF(LP1.EQ.2) THEN P1 := "Q’'py--

$IF(LP1.EQ.1) THEN P1 := "0Q‘‘p]’"

$REVN = p1 'ORBITAL REV. NUMBER
SOPEN/WRITE NUMBER REVDEV.DAT

SWRITE NUMBER REVN,"," DEVICE

$CLOSE NUMBER :

$ASSIGN REVDEV.DAT FOR0O35

$ASSIGN PERLST1.DAT FOROQ7

SASSIGN 'INPUT_DIR'R'REVN’.DAT FORD10

$SET DEFAULT ‘OUTPUT_DIR'

$ASSIGN OUT.DAT FOR00S8 'DATA PRINTOUT
$ASSIGN IODBL.DOC FOROO9 {DEBUG OUTPT
$! THE DEVICE NUMBER IS READ IN FROM FOROO5 DURING.EXECUTION

-Blo-




$RUN 'SOFT_DIR'EXE. 'DEVICE'

¢! PLOTTING OF *.PLV OR QMS.DAT FILES MAY BE DONE HERE
$! PRINTING MAY BE DONE HERE

$! PRINT QUT.DAT

$! UNNECESSARY PLOT AND PRINT FILES MAY BE DELETED HERE
$! PURGE . '

$ PURGE IODBL.DOC

$DELETE 'SOFT_DIR'REVDEV.DAT;*

$DEASSIGN FOR0OOS5 .

$DEASSIGN FOROQ7

$DEASSIGN FORQC8

$DEASSIGN FORQO9

$DEASSIGN FOROLO

$EXIT
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APPENDIX C: PLOTTING PROGRAM DIRECTORIES (TAPE)

The following 5 pages itemize the contents of the two analysis/plotting
program tapes. FEach tape has, in addition to the various program components,
two small data files. One of rhese, named PERLST1.DAT, provides necessary
input to the execution of the program whereas the other, named MXFLAG.DAT, is
merely a listing of time segments affected by the sensitivity auto-range
feature of the instrument and is included for the convenience of the data user.
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NI\SI\ DATA ANALYSIS WORKSHOP CENTER

Nahona: Aeronautics and

. Soace Adminsiranon CDB TAPE DOCUMENTATION FORM

" JECTION I. DATA SET DESCRIPTION (please print)

1. Data Set Name
Plasma Composition Experiment on ISEE-1 Plotting programs (Labels: MASPLT, MPLOT)
2. Scientific Contact 3. Telephone No, or Telex No,
,Pr. O. W. Lennartsson (415) 424-3259
4, Address
Lockheed Palo Alto Res. Lab., Dept., 91-20, Bldg. 255, 3251 Hanover Street
5. City 6. State 7. ZIP Code or Country
Palo Alto California 94304
8, Programmer Contact
Dr, O, W, Lennartsson or Mr., W, E, Francis (same address)

SECTION II. TAPE DESCRIPTION

1. No. of Tapes Submitted 2, Tape Density 0800 bpi EX1600 bpi
2
3. No. of Files (per tape)
o 9 (MASPLT) and 10 (MPLOT)
4, No. of End of File Marks 5. No, of Tracks 07 Rk®
N/A (standaprd VAX/VMS copv format)
6. Recording Parity 7. Make and Model of Computer Used to-
N/A Generate Tape
DEC VAC-11/780 (VUMS 3.0}

'8, Are tapes written in binary, coded or both? (e.g. BCD)

hinary ASCIT
g, What floating point representation is used? (e.g. CDC 64 bit)

binary ASCII

10. What integer representation is used?
binary ASCII

11. No. of Physical Records {(per file)

See following tape directories

-

12, Are original tapes to be returned? OYes fXNo

13, Start and Stop Time of Each File (If more space is needed, please attach.)

N/A

SECTION III. LOGICAL AND PHYSICAL RECORD FORMAT (please attach)i.. foiiowing tape directors

SECTION Iv. TO BE FILLED IN BY DAWOC ONLY CDB No.
~—1Date Received Tape No.

Programmer ID ‘ CON Name

Data Base | | Date Loaded

601-79 (10/80) _ca-




Ploﬂin? P*O?"’»""g, l’af,g * |

Directory TAPE: MASPLT

COMMO¥.FOR; 1 File ID: (1,1.1)

Size: & 2/2 Owner: {A91230, LENN)
Created: “30-0CT-1981 00:00 Revised: «None specified:
Expires: . 81-MAY-1987 00:00 Backup: «No backup done:

File organization: Sequential
File attributes: Allocation: 2, Extend: 0O, Global buffer count: 0

Record format: VFC, 3 byte header, maximum 70 bytes

Record attributes: Carriage return carriage control, Non-spanned
Pile protection: System:RWED, Owner:RWED, Group:RWED, World:RWED
Access Cntrl List: None

DATREDCTN.FOR; 1 File ID: (23,1,1) ;
Size: 13/13 QOwner: {A9120, LENN)

Created: 22-SEP-1986 00:00 Revisged: «None specified>

Expires: 31-MAY-1987 00:00 Backup: «No backup done>

File organization: Sequential

File attributes: Allocation: 13, Extend: O, Global buffer count: 0
Record format: Variable length, maximum 73 bytes

Record attributes: Carriage return carriage control, Non-spanned
Pile protection: System:RVED, Owner:RWED, Group:RVWED, World:RWED
Access Cntrl List: None B
FORMAT4.FOR;1 Pile ID: (3,1,1)

Size: 3/3 Owner: [A9120, LENN]

Created: 9-SEP-19868 00:00 Revised: «None specified>

Expires: 31-MAY-1987 00:00 Backup: «No backup done>

File organization: Sequential

File attributes: Allocation: 3, Extend: O, Global buffer couant: O
Record format: Variable length, maximum 72 bytes

Record attributes: Carriage return carriage control, Non—spanned
File protection: System:RWRD, Owner:RWED, Group: RIBD Vorld:RVED
Access Cntrl List: None _
MASPLOT.COM: 1 File ID: (4.1.1)

Size: 2/2 Owner: (A9120, LENN)

Created: 28-AUG-1986 00:00 Revised: «<None specified:

Bxpires: 31-MAY-1987 00:00 Backup: «No backup done>

File organization: Sequential

File attributes: Allocation: 2, Extend: 0, Global buffer count: O
Record format: Variable length, maximum 87 bytes

Record attributes: Carriage return carriage control, Non-spanned
File protection: System:RWED, Owner:RWED, Group:RWED, World:RWED

Access Cntrl List: None

MASPLOTB.COM;1 File ID: (5,1,1)

Size: 3/3 Owner: [A9120, LENN]

Created: 11-SEP-1986 00:00 Revised: <None specified-

Expires: 31-MAY-1987 00:00 Backup: «No backup done>

File organization: Sequential

File attributes: Allocation: 3, Extend: O, Global buffer count 0
Record format: Variable length, maximum 67 bytes

Record attributes: Carriage return carriage control, Non—spanned
File protection: System:RWED, Owner:RWED, Group:RWED, World:RWED

Access gntrl List: VNone
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MXFLAG.DAT:1

Size: 3/3
Created: 17-0CT-198
Expires: 3J1-MAY-198

File orgamization:
File attributes:
Record format: '
Record attributes:
File protection:
Access Catrl List:

PERLST1.DAT;1

Size: _27/2
Created: 13-JUL-198
Expires: 31-MAY-198

File organization:
File attributes:
Record format:
Record attributes:
Pile protection:
Access Cntrl List:

VRSGENL.OBJ; 1

Size: 3/3
Created: 1-MAY-198
Expires: 31-MAY-108

File organization:
File attributes:
Record format:
Record attributes:
File protection:
Access Cntrl List:

File ID: (8,1,1)
' Owner: (A9120,LENN]
3 00:00 Revised: «None specified- [ﬁ
7 00:00 Backup: «No backup done:> -
Sequential

Allocation: 3, Extend: O, Global buffer count: O
Variable length, maximum 9 bytes

Fortran carriage control, Non-spanned
System:RWED, Owner:RWED, Group:RVED, World:RWED
None

File ID: (7.1,1)
7 Owner: [A9120,LENN)
2 00:00 Revised: «None specified>
7 00:00 Backup: «No backup done>
Sequential

Allocation: 27, Extend: 0, Global buffer count: O
VFC, 2 byte header, maximum 71 bytes

Fortran carriage control, Non-spanned
System:RWED, Owner:RWED, Group:RWED, World:RWED
None :

File ID: (8,1,1)
Owner: (A9120,LENN)
7 00:00 Revised: «None speclified-
7 00:00 Backup: «No backup done>
Sequential o
Global buffer count: O

Allocation: 3, Extend: O,
Variable length, maximum 1019 bytes

No carriage control, Non-spanned

System:RVED, Owner:RWED, Group:RWED, World:RWED
None

i

VRSPLOTS.FOR; 1 File ID: (9,1,1)

Size: 8/8 Owner: ~ [A9120,LENN]
Created: 28-AUG-1986 00:00 Revised: «None specified:
Expires: 31-MAY-1987 00:00 Backup: «No backup done>

File organization:
File attributes:
Record format:
Record attributes:
File protection:
Access Cntrl List:

Sequential
Allocation: 8, Extend: 0, Global buffer count: O

variable length, maximum 72 bytes
Carriage return carriage control, Non-spanned
System:RWED, Owner:RWED, Group:RWED, World:RWED

None

Total of 9 files, 64/64 blocks.

(I |
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Plottln? Pm%mms , t‘a,re, =+ D

Directory TAPE: MPLOT

COMMON.FOR; 1 File ID: (1,1i.1)

Size: = 2/3 Owner: [A9120, LENN]
Created:¢20-0CT-1981 00:00 Revised: «None specified.
Expires: -;31-MAY-1987 00:00 Backup: «No backup done>

File organization: Sequential
File attributes: . Allocation: 2, Extend: 0, Global buffer count: 0

Record format: VFC, 2 byte header, maximum 70 bytes

Record attributes: Carriage retura carriage control, Non-spanned
File protection: System:RWED, Owner:RWED, Group:RWED, World:RWED
Access Cntrl List: None

DATANALYS.FOR:1 File ID: (23,1,1)

Size: 16/18 Owner: (A9120, LENN)

Created: 23-SEP-1986 00:00 Revisged: «None specified>

Expires: 31-MAY-1987 00:00 Backup: «No backup done>

File organization: Sequential

Pile attributes: Allocation: 18, Extend: 0, Global buffer count: 8]
Reocord format: Variable length, maximum 72 bytes )

Regord attributes: Carriage return carriage control, Non-spanned
Pile protection: System:RVED, Owner:RWED, Group:RWED, World:RWED
Access Cntrl List: None

DIFORN4.FOR;1 File ID: (3,1,1)

Size: 4/4 Owner: [A9120, LENN)

Created: 27-AUG-1986 00:00 Revised: «None specified,

Expires: 31-MAY-1987 00:00 Backup: - «No backup done:

File organization: Sequential

File attributes: Allocation: 4, Extend: 0, Global buffer count: O
Record format: variable length, maximum 72 bytes ‘

Record attributes: Carriage return carriage control, Non-spahned
File protection: System:RWED, Owner:RWED, Group:RWED, World:RWED
Access Cntrl List: None

DIGENL.OBJ;1 - File ID: (4,1,1)

Size: 14/14 Owner: [A9120, LENN]

Created: 1-MAY-1987 00:00 Revised: «None specified:

Expires: 31-MAY-1987 00:00 Backup: «No backup done>

File organization: Sequential

Pile attributes: Allocation: 14, Extend: 0, Global buffer count: O
Record format: Variable leagth, maximum 1021 bytes

Record attributes: No carriage control, Non-spanned

File protection: System:RWED, Owner:RWED, Group:RVWED, World:RWED
Access Cntrl List: Nomne

DIPLOTS.FOR;1 File ID: (5,1,1)

Size: 10/10 . Owner: (A9120, LENN]

Created: 11-SBP-1986 00:00 Revised: «None specified:

Expires: 31-MAY-1987 00:00 Backup: «No backup done:

File organization: Sequential

File attributes: Allocation: 10, Extend: 0, Global buffer count: O
Record format: variable length, maximum 72 bytes «
Record attributes: Carriage return carriage control, Non-spanned
File protection: System:RWED, Owner:RWED, Group:RWED, World:RWED

Access Cntrl List: None
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MPLOT.COM; 1

Size: 2/8 -

Created: 27-AUG-198
Expires: 31-MAY-198
File organization:
File attributes:
Record format: )
Record attributes::
File protection:
Access Cotrl List:

MPLOTB.COM;1

Size: ] 8/58
Created: 11-SEP-198
Expires: 31-MAY-198
File organization:
File attributes:
Record format:
Record attributes:
File protection:
Access Cantrl List:

FPile ID: (6,1,1)

Owner: [A9120, LENN]
6 00:00 Revised: «None specified.
7 00:00 Backup: «No backup done:
Sequential

Allocation: 2, Extend: 0, Global buffer count: 0
variable length, maximum 67 bytes

Carriage return carriage control, Non-spanned
System:RWED, Owner:RWED, Group:RWED, World:RWED
None

File ID: (7.1,1)

Owner: (A9120, LENN]
6 00:00 Revised: «None specified>
v 00:00 Backup: «No backup done>
Sequential

Allocation: 5, Extend: O, Global buffer count: O
variable length, maximum 67 bytes

Carriage return carriage control, Non-spanned
System:RWED, Owner:RWED, Group:RWED, World:RWED
None -

MXFLAG.DAT; 1 Pile ID: (8,1,1)

Size: 3/3 Owner: (A9120,LENN]
Created: 17-OCT-1983 00:00 Revised: «None specified>
Rxpires: 31-MAY-1987 00:00 Backup: «No backup done>

File organization:
FPile attributes:
Record format:
Record attributes:
File protection:
Access Catrl List:

PERLST1.DAT;1

Sequential '
Allocation: 3, Extend: O, Global buffer count: O

variable length, maximum 9 bytes
Fortran carriage control, Non-spanned
System:RWED, Owner:RWED, Group:RWED, World:RWED

None

File ID: (9,1,1)

Size: 27/37 Qwner: [A9120, LENN]
Created: 13-JUL-1982 00:00 Revised: «None specified:
Expires: 31-MAY-1987 00:00 Backup: «No backup done:>

File organization:
File attributes:
Record format:
Record attributes:
File proteotion:
Access Cantrl List:

PLTCOM.POR; 1

Sequential :
Allocation: 27, Extend: O, Global buffer count: O

VPC, 2 byte header, maximum 71 bytes
Portran carriage control, Non-spanned
System:R¥WED, Owner:RWED, Group:RWED, World:RWED

None
File ID: (10,1,1)

Size: 171 | Qwmer: {A9120,LENN]
Created: 27-AUG-1986 00:00 Revised: «None specifled:
Expires: 31-MAY-1987 00:00 Backup: «No backup done:
File organization: Sequentlal

File attributes:
Record format:
Record attributes:
File protection:
Access Cntrl List:

Allocation: 1, Extend: O, Global buffer count: O
variable length, maximum 66 bytes

Carriage return carriage control, Non-spanned
System:RWED, Owner:RWED, Group:RWED, World:RWED

None [-

Total of 10 files, 84/84 blocks.
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APPENDIX D: EXPLANATION OF DATA TAPE WORDS

The following 3 pages are a printout of the subroutine originally used to
write the files ("R-files") on the data summary tapes., The meaning of each
word (symbol V) 1is explained by equations and comments in this subroutine.

The data files are sequential and unformatted (binary) and consist of a
varying number of identical sets of words, where each set corresponds to a
single segment of time-averaged data. The complete set of words in each
segment has been written in two steps, as two logical records with a length of
26624 bytes each, These large logical records have been segmented by the
writing process (Fortran default feature) and appear on the summary tapes as .
several more variable- length records (see Appendix E).

In order to be read by the analysis/plotting program any given data file
(corresponding to a given orbital revolution of the ISEE-A) must first be
copied to a disk, to that directory which is specified in the command files
(see appendix B}. The reading of each set of words (each time segment) 1s
done by two unformatted sequential READ statements, the exact reverse of the
original writing. This reading is done in the main program (FORMAT4) of the
Versaplot version of the analysis/plotting program and at the beginning of the
analysis subprogram (DATANALYS) of the DI-3000 version (cf. Appendix C).

D/281-27
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SUBROUTINE FOR WRITING SUMMARY DATA FILES ("R-FILES")
SUBROUTINE TPFILE

WRITE ISEE4 AVERAGED DATA FROM EACH INTERVAL TO A FILE
IN SUBDIRECTORY [CARR.ISDAT].

AFTER A NUMBER OF FILES ARE GENERATED, THE DIRECTORY
WILL BE COPIED TO A SUMMARY TAPE.

TWO WRITES ARE NEEDED TO TRANSPER DATA IN EACH INTERVAL.
13513 TOTAL WORDS IN EACH INTERVAL (SOME ZERO FILL)
ARE SPLIT INTO 2 RECORDS OF 6686 WORDS EACH,

6656 WORDS * 4 BYTES/WORD =26624 BYTES/WRITE.

INCLUDE ‘'COMMON.FOR'

DIMENSION V(8656)

DEFINE FIRST RECORD -—-——=r--—====—===————===—————————o=———=
v( 1)=FLOATJ(IDATE) IDATE AT BEGINNING OF INTERVAL
v( 2)=FLOATJ(IUTHMA) 1T AT BEGINNING OF INTERVAL
v( 3)=FLOATJ(IUTHMB) IUT AT END OF INTERVAL
v( 4)=FLOATJ(MDTCR) | TRIGGERING LEVEL OF COUNTER (1 OR 2)
v( 5)=FLOATJ(IBGND) | INDEX OF BACKGROUND SAMPLING (O OR 1)
v( 8)=FLOATJ(JRATE) I TELEMETRY BIT RATE (1 OR 4)

( 7) - (10) DELIMIT ENERGY RANGES IN MASS SPECTRA

Vv( 7)=PLOATJ(IEMSPC(1))

v( 8)=FLOATJ(IEMSPC(2))

v( 9)=FLOATJ(IEMSPC(3))

v(10)=FLOATJ( IEMSPC(4))

v(11)=BFRST IMBASURED B.AT BEGINNING OF INTERVAL
v{(12)=BLAST IMEASURED B AT END OF INTERVAL
(13) - (20) ARE MIN AND MAX PITCH ANGLES FOR 4 IONS
v(13)=PAMIN(1)

V(14)=PAMIN(2)
V(15)=PAMIN(3)
v(16)=PAMIN(4)
v(17)=PAMAX(1)
v(18)=PAMAX(2)
v(19)=PAMAX(3)
v(20)=PAMAX(4)
v(21)=SUMBG1 ISUM OF BACEGROUND COUNTS
Vv(22)=SUMBG2 ISUM OF SQUARES OF BACKGROUND COUNTS
v(23)=SPLBG I NUMBER OF BACEGROUND SAMPLINGS
Vv(24)=BCTR | BACKGROUND COUNTS/SEC
v(25)=BVAR | POISSON VARIANCE OF SAME
v(26)=RATBG | ACTUAL STANDARD DEV/POISSON STANDARD DEV

ISEE-A EPHEMERIS DATA EXTRACTED FROM EPHEMERIS TAPE
(27) - (79) REFER TO BEGINNING OF INTERVAL

WORD NO. IN SUMMARY FILE WORD NO. ON EPHEMERIS TAPE
(27) = DAY OF YEAR 1
(28) = UT(MILLISECONDS) 2
(29) = GEOCENTRIC LONGITUDE 3
(30) = GEOCENTRIC LATITUDE 4
(31) = GEOMAGNETIC LONGITUDRE 5
(32) = GEOMAGNETIC LATITUDE 6
(33) = R DISTANCE FROM CENTER OF EARTH(EARTH RADII) 8
(34) = GSEX SATELLITE POSITION(EARTH RADII) 9
(35) = GSEY SATELLITE POSITION(EARTH RADII) 10
(36) =~ GSEZ SATELLITE POSITION(EARTH RADII) 11
(37) = GSMX SATELLITE POSITION(EARTH RADII) 12
(38) = GSMY SATELLITE POSITION(EARTH RADII) 13
(39) = GSMZ SATELLITE POSITION(EARTH RADII) 14
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C
C
C
C
c
C
C
C
C
C
c
C
c
C
C
C
C
c
C
C
C
C
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C
c
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C
C
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C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

cxttt

C

(40) = SUB-SOLAR GEOMAGNETIC LONGITUDE 27
(41) = SUB-SOLAR GEOMAGNETIC LATITUDE 28
(42) = ROW 1, COLUMN 1 TRANSFORM MATRIX GSB TO GSM 31
(43) = ROW 1, COLUMN 2 TRANSFORM MATRIX GSE TO GSM 32
(44) = ROV 1, COLUMN 3 TRANSFORM MATRIX GSEBE TO GSM 33
(45).= ROW 2, COLUMN 1 TRANSFORM MATRIX GSE TO GSM 34
(48) = ROW 2, COLUMN 2 TRANSFORM MATRIX GSE TO GSM 35
(47) = ROVW 2, COLUMN 3 TRANSFORM MATRIX GBSE TO GSM 36
(48) = ROW 3, COLUMN 1 TRANSFORM MATRIX GSE TO GSM 37
(49) = ROW 3, COLUMN 2 TRANSFORM MATRIX GSE TO GSM 38
(50) = ROW 3, COLUMN 3 TRANSFORM MATRIX GSE TO GSM 39
(51) = RIGHT ASCENSION VELOCITY VECTOR 51
(52) = DECLINATION VELOCITY VECTOR 52
(53) = VELOCITY MAGNITUDE(EM/SEC) 53
(54) = L VALUE (MCILWAIN) 54
(55) = B MAGNETIC FIELD STRENGTH(GAMMA) " 65
(56) = B/BO 56
(57) = LONGITUDE SUB-SOLAR POINT(DEG) 61
(58) = LATITUDE GEOCENTRIC EQUATORIAL INERTIAL 62
(59) = GSEX THEORETICAL GEOMAGNETIC FIELD({GAMMA) 63
(60) = GSEY THEORETICAL GEOMAGNETIC FIELD(GAMMA) 64
(61) = GSEZ THEORETICAL GEOMAGNETIC FIELD(GAMMA) - 65
(62) = DATE OF DATA(YR MO DA) 67
(63) = HEIGHT ABOVE SPHEROID(KM) 70
(64) = ASCENDING NODE NUMBER(PASS NUMBER) 71
(65) = YEAR OF DATA 72
(66) = DELX SEPARATION VECTOR (ISEE-A TO ISEER-B) GSB(KM) 73
(67) = DELY SEPARATION VECTOR (ISEE-A TO 1SBE-B) GSB(EM) 74
(68) = DELZ SEPARATION VECTOR (ISEE-A TO ISEE-B) GSE(EM) 75
(69) DELR SEPARATION DISTANCEB(EM) 76
(70) - DELVX VELOCITY SEP VECTOR (KM/SEC) 77
(71) DELVY VELOCITY SEP VECTOR (KM/SEC) 78
(72) - DELVZ VELOCITY SEP VECTOR(KM/SEC) 79
(73)  NELV SEPARATION RATE(KM/SEC) 80
.74) - SPIN PERIOD(SEC) 81
(76) = RIGHT ASCENSION SPIN AXIS ORIENTATION(DEG) 82
\76) DECLINATION SPIN AXIS ORIENTATION(DEG) 83
(77) = ATTITUDE QUALITY INDICATOR 84

(78) = D2(EARTH RADII)

(79) = TLOCAL(HOUR)

(80) - (132) SAME FOR MIDDLE OF INTERVAL

(133) - (185) SAME FOR END OF INTERVAL

NOTE: MOVER IS A SUBROUTINE THAT EQUATES CERTAIN COMPONENTS
OF ONE VECTOR (STARTING AT V(27) HERE) TO CERTAIN COMPONENTS
OF ANOTHER VECTOR (STARTING AT WPHM(1,1) HERE)

CALL MOVER(WPHM(1,1),1,v(27) ,159) 1v(27)=WPHEM(1,1), ETC.
AVERAGED MASS SPECTROMETER DATA

( 186) - (2233) ARE AVERAGED COUNTS/SEC IN EACH OF 2048 BINS,
INDEXED BY 32 ENERGIES (1:ST) BY 16 ANGLES (2:ND) BY 4 IONS
CALL MOVER( SCNT(1,1,1),1,V(188),1,2048)

(2234) - (4281) ARE POISSON VARIANCES OF THOSE COUNTS/SEC
CALL MOVER(SRSP(1,1,1),1 v(2234),1,2048)

(4282) - (6656) ARE ZERO FILL

CALL MOVER(0O,0,V(4282),1.2375)

WRITE(10)V IWRITE FIRST RECORDT,

L o — M e

DEFINE SECOND RECORD -
g 1) - (2048) ARE NUMBER OF SAMPLES IN EACH OF THOSE BINS
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CALL MOVER(SSPL(1,1,1),1,V(1),1,2048)

(2049) - (4096) ARE BACKGROUND COUNTS/SEC AVERAGED IN THE
SAME FASHION AS THE "SIGNAL COUNTS® (WEIGHTED AVERAGING)
CALL MOVER(SBGX(1.1,1),1,V(2049),1,2048)

(4097) - (43582) ARE SUMS OF COUNTS IN EACHE OF 256 BINS,
INDEXED BY 64 MASS STEPS (1:ST) BY 4 ENERGY RANGES (2:ND)
CALL MOVER(SUMO4(1,1),1,Vv(4097),1,256)

(4353) - (4608) ARE NUMBER OF SAMPLES IN THOSE BINS

CALL MOVER(SPLO4(1,1),1,v(4353),1,256)

(4609) - (6656) ARE NUMBER OF SAMPLES IN EACH OF 2048 BINS,
INDEXED BY 64 MASS STEPS (1:ST) BY 32 ENERGIES (2:ND)

CALL MOVER(SPL32(1,1),1,V(4609),1,2048)

WRITE(10)V IWRITE SECOND RECORD
RETURN

END
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of Népe data seb TT-{02A-I2F

© Joka é‘Te #* |
Directory MTBO{]
ROS0DAT - 2 File I0: (110
Sizes ~..924/924 Owner:  [AS120,TREMBOIS]

Createct 1-AUG-1983 0000 Revisect None specified

Expires dNone specifiech  Backup: No backup done

File organizatior: Sequential

File attributes:  Allocation: 924, Extenc: 0, Global buffer count 0, Version limit O
Record format Varisble length, maximum 2044 bytes

Record attributes: No carriage control, Non-spanned

Journaling enablect None
File protection: SystemRWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None

RO31DAT: File ID: (211

Size: 924/924 Owner  [A9120,TREMBO!S]

Created 3-AUG-1983 00:00 Revised <None specified

Expires: <«None specified Backup: No backup done*

File organization: Sequential .

File attributes:  Allocation: 924, Extenc: 0, Global buffer count O, Version limit O
Record format Variable length, maximum 2044 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None
File protection: SystemRWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

RO33DAT: File ID: (311
Size: n2/mne Owner:  [AS120,TREMBOIS]

Created 3-AUG-1383 00:00 Revisect None specified

Expires None specified Backup: ~No backup done»

File organization: Sequential

File attributes:  Allocation: 112, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 2044 bytes

Record attributess No carriage control, Non-spanned

Journaling enabied: None

File protection: SystemRWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntri List None ’ '

RO36.DAT1 File ID: (4,10

Size 196/196 Owner:  [A9120,TREMBOIS]

Createc 5-AUG-1963 0000 Revised: dNone specified>

Expires: dNone specified Backup: «No backup done

File organization Sequential

File attributess  Allocation: 196, Extend: 0, Global buffer count O, Version limit 0
Record format Variable length, maximum 2044 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protection: SystemRWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntrl List None

RO37DAT;:! File ID: (511
Size: 2521252 Owner:  [A9120,TREMBOIS]
Created 3-AUG-1983 00:00 Revised: <None specified



Expirexz <None specified Backup: <No backup done

File organizatioe Sequential

File attributese  Allocation: 252, Extend O, Global buffer count O, Version limit 0
Record format Varisble length, maximum 2044 bytes

Record attributess No carriage control, Non-spanned

Journaling enabled: None

File protection:  SystemRWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None

RO38.DAT;! File ID: (.11

Size: 448/448 Owner:  [A9120,TREMBOIS]

Creatsd 5-AUG-1983 0000 Revised: <None specified

Expires: <None specified Backup:  «No backup done

File organization: Sequential

File attributes:  Allocation: 448, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 2044 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protectionn  SystemRWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntri List None ’

RO3SDAT: File ID: (7.1

Size: 532/532 Owner:  [A9120,TREMBOIS]

Created: B-AUG-1983 Q000 Revised <None specified

Expires: {None specifiedr Backup: <«No backup done

File organization: Sequential

File attributess  Allocation: 532, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 2044 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protection: SystemRWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntrl List None

RO40.DAT:1 File ID: (8,11

Size: 532/532 Owner:  [AS120, TREMBOIS]

Createct 6-AUG-1983 00:00 Revisect <None specified

Expires: «None specified Backup: No backup done»

File organization: Sequential

File atiributess  Allocation: 532, Extend: 0, Global buffer count O, Version limit 0
Record format Variable length, maximum 2044 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protectionr  SystsmRWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntri List None

RO41DAT:1 File ID: (91)

Size: 616/616 Owner:  [A9120,TREMBOIS]

Created: 7-AUG-1983 0000 Revised: <None specified

Expires: <None specified Backup: No backup done>

File organization: Sequential

File attributess  Allocation: 618, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 2044 bytes

Record attributes: No carriage control, Non-spanned



Journaling enabiec: None
File protection: Systsm:RWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrt List None

RO42DAT:1 File ID: (1011

Size: 280/280 Owner:  [A9120, TREMBOIS]
Created: 7-AUG-1983 0000 Revisad: <None specified
Expires  None specified Backup:  <No backup done

File organization: Sequential

File attributess  Allocation: 280, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 2044 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protection:  SystemRWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None

RO43.DAT:A File ID: (1119

Size: 1008/1008 Owner.  [A9120,TREMBOIS]

Created: 9~AUG-1983 0000 Revised: <None specified

Expiress <dNone specified Backup: ~No backup done»

File organization: Sequential

File attributes:  Allocation: 1008, Extend: 0, Global buffer count O, Version limit O
Record format Variable length, maximum 2044 bytes

Record attributes: No carriage control, Non-spanned

Journaling enablec: None

File protection: System:RWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntrl List None

RO44.DAT:1 File ID: (1211

Size: 364/364 Owner:  [AG120,TREMBOIS]

Created 10-AUG-1883 0000 Revisect None specified

Expires: None specified Backup: ‘No backup done>

Fils organization: Sequential :

File attributes:  Allocation: 364, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 2044 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None: ..

File protection:  SystemRWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntrl List None

RO45DAT:1 File ID: {1311

Size: 924/924 Owner:  [AS120,TREMBOIS]

Createc 10-AUG-1983 0000 Revised: None specified

Expiress <None specified Backup:  <No backup done

File organization: Sequential '

File attributes: Allocation: 924, Extenct 0, Global buffer count 0, Version limit O
Record format: Variable length, maximum 2044 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabied: None

File protection:  SystemRWED, OwnerRWED, GroupRWED, WoridRWED
Access Cntrl List None

RO46DAT;1 File ID: (1410



Size: 196/196 Owner:  [A9120, TREMBOIS]

Createct 10-AUG-1983 00:0C Revisedt <None specified: -
Expiress None specifiecr Backup: No backup done

File organizatiore Sequential

File attributes  Allocation: 196, Extend: 0, Global buffer count 0, Version limit 0

Record format Variable length, maximum 2044 bytes

Record attributess No carriage control, Non-spanned

Journaling enabled: None |

File protection:  System:RWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

RO48.DAT;1 File iD: (15,11

Size: 364/364 Owner:  [A9120,TREMBOIS)

Createct TAUG-1983 0000 Revised: <None specified

Expiress <None specified> Backup: <No backup done®

File organization: Sequential

File attributes:  Allocation: 364, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 2044 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protection:  SystemRWED, Owner.RWED, Group:RWED, WorldRWED
Access Cntri List None

ROSODAT;1 File ID: (16,19

Size: 840/840 Owner:  [A9120,TREMBOIS)

Created: 13-AUG-1983 0000 Revised: <None specified

Expires: «None specified Backup: <No backup done

File organization: Sequential

File attributes:  Alocation: 840, Extenct 0, Global buffer count 0, Version limit 0O
Record format Variable length, maximum 2044 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protection:  SystemRWED, OwnerrRWED, Group:RWED, WorldRWED
Access Cntrl List None

ROS1DAT:1 File ID: (17,10

Size: 1008/1008 Owner:  [A9120, TREMBOIS]

Creatad 13-AUG-1983 00:00 Revised: <None specified

Expires: <None specifiead Backup: <No backup done

File organization: Sequential _

File attributes: Allocation: 1008, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 2044 bytes

Record attributes: No carriage control, Non-spanned

Journaling enablec: None

File protection:  SystemRWED, OwnerRWED, Group:RWED, WorldRWED
Access Cntrl List None

ROS2.DAT:1 File iD: (18,11

Size: 34/34 Owner:  [A9120, TREMBOIS]

Created: 13-AUG-1983 00:00 Revised: None specified

Expires «None specified Backup: No backup done»

File organization: Sequentiai

File attributes:  Aillocation: 34, Extendt 0, Global buffer count 0, Version limit 0 )



Record format Variable length, maximum 2044 bytes

Record attributess No carriage control, Non-spanned

Journaling enablec: None

File protectiorc  SystemRWED, OwnerRWED, GroupRWED, WoridRWED
Access Untri List None

Total of 18 files, 9554/9554 blocks.




Dokos tope #1

Directory MTBO{}
ROS3DAT;1 File ID: {1,10)
Size:  406/408 Owner:  |A9120, TREMBOIS]

Createct 13-AUG-1983 0000 Revised: <None specifiech

Expires «None specified Backup: No backup done

File organization: Sequential

File atiributess  Allocation: 406, Extend: 0, Global buffer count 0, Version limit 0
Record format Variabie length, maximum 2044 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabied: None

File protection:  System:RWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntri List None

ROS4DAT:1 File ID: (210

Size: 182/182 Owner:  [AS120,TREMBOIS)

Createct 13-AUG-1983 0000 Revised: <«None specified

Expires <dNone specified> Backup: No backup done

File organization: Sequentiai B
File attributes:  Allocation: 182, Extend: 0, Global buffer count O, Version limit O
Record format Variable length, maximum 2044 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protectionn  SystemRWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntrl List None

ROS5.DAT: File ID: (319

Size: 462/462 Owner:  [A9120,TREMBOIS]

Createct 14-AUG-1883 0000 Revised: <None specified

Expires: None specified> Backup: No backup done»

File organization: Sequential

File attributes:  Allocation: 462, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 2044 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protection:  SystemRWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntrl List None

RO56.DAT:1 File ID: (410

Size: 518/518 Owner:  [A9120, TREMBOIS]

Created 14-AUG-1983 00:00 Revised: <None specified

Expiress <None specifiad> Backup: «No backup done

File organization: Sequential

File attributes:  Allocation: 518, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 2044 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protectionn  SystemRWED, OwnerRWED, GroupRWED, World:RWED
Access Cntrl List None

ROS7.DAT:1 File ID: (5,11
Size: 518/518 Owner.  [A9120,TREMBOIS]
Created 14-AUG-1983 00:00 Revised: «None specified:



Expiress <None specified>  Backup: No backup done>

File organization: Sequential
File attributes: Allocation: 518, Extenc: 0, Global buffer count 0, Version limit O

Record format Variable length, maximum 2044 bytes

Record attributes No carriage control, Non-spanned

Journaling enabled: None

File protection: System:RWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntrl List None

ROS8.DAT:1 File ID: (611
Size: g7vgnNn Owner:  [A9120,TREMBOIS]

Created: 15-SEP-1981 00:00 Revised: <None specified

Expires: <None specified> Backup: «No backup done

File organization: Sequential '

File attributes:  Allocation: 974, Extend: 0, Global buffer count O, Version limit 0
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

Journaling enablec: None

File protection: System:RWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None

ROSS.DAT:1 File ID: (710

Size: 504/504 Owner: [A9120, TREMBOIS]

Created; 15-AUG-1983 00:00 Revised: <None specified

Expires: «{Nonhe specified Backup: <No backup done»

File organization: Sequential -
File attributes:  Allocation: 504, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 2044 bytes

Record attributess No carriage control, Non-spanned

Journaling enabled: None

File protection: SystemRWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntri List None

ROSODAT:1 File ID: (811

Size: 476/476 Owner:  [A9120,TREMBOIS]

Created: 17-AUG-1983 0000 Revised: <None specified’

Expiress <None specifiec>  Backup: No backup done’

File organization: Sequential

File attributes: Allocation; 476, Extend: 0, Global buffer count O, Version limit O
Record format Variable length, maximum 2044 bytes

Record attributes No carriage control, Non-spanned

Journaling enablec: None

File protection: SystemRWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntrl List None '

RO61DAT:1 File ID: (91

Size: 504/504 Owner:  [A9120,TREMBOIS]
Created: 18-AUG-1983 0C:00 Revised: <None specified
Expiress None specified>  Backup: ~No backup done:

File organization: Sequential
File attributes: Allocation: 504, Extend: O, Global buffer count O, Version limit O

Record format Variable length, maximum 2044 bytes
Record attributes: No carriage control, Non-spanned



Journaling enabled: None
File protection:  SystemRWED, OwnerRWED, Group:RWED, World:RWED -

Access Cntrl List None

ROG2.DAT:! File ID: (10,1,1)

Size: 462/462 Owner:  [A9120,TREMBOIS)

Created 22-AUG-1983 00:00 Revised: <None specified

Expires <«None specified> Backup: No backup done

File organization: Sequential

File attributes: Allocation: 462, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 2044 bytes

Record attributess No carriage controi, Non-spanned

Journaling enabled: None

File protectionr  SystemRWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntrl List None

RO63DAT:1 File ID: (1119

Size: 462/462 Owner:  [A9120, TREMBOIS]

Created: 23-AUG-1983 00:00 Revised: <None specified

Expiress <None specified> Backup: No backup done»

File organization: Sequential

File attributes: Allocation: 462, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 2044 bytes

Record attributes: No carriage controit, Non-spanned

Journaling enabled: None

File protection: System:RWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntr! List None

RO64.DAT:1 File ID: (12,19)

Size: 574/574 Owner:  [A9120, TREMBOIS)

Created 24-AUG-1983 0000 Revised: <None specified

Expiress <None specified> Backup: ‘No backup done’

File organization: Sequential .

File attributes:  Allocation: 574, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 2044 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None.

File protection:  System:RWED, OwnerRWED, Group:RWED, WorldRWED
Access Cntrl List None

ROBS.DAT:1 File iD: (311

Size: 448/448 Owner:  [A9120, TREMBOIS]

Created 26-AUG-1983 00:00 Revised: None specified>

Expiress <None specified> Backup: No backup done

File organization: Sequential

File attributes: Allocation: 448, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 2044 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None '

File protection:  SystemRWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntri List: None

RO66.DAT1 : File ID: {(14,19) . -




Size: 490/490 Owner:  [A9120,TREMBOIS]

Created 27-AUG-1983 0000 Revised: None specified:

Expires: None specified Backup: «No backup done

Fila organization: Sequential

File attributess  Allocation: 490, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 2044 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protection:  System:RWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None

RO67.DAT:1 File tD: (15,11

Size: 476/476 Owner:  [A9120,TREMBOIS]

Created 27-AUG-1983 0000 Revised: <None specified

Expires: None specified> Backup: <No backup done»

File organization: Sequential

File attributes: Allocation: 476, Extend: 0, Global buffer count O, Version timit O
Record format Variable length, maximum 2044 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protection:  System:RWED, OwnerRWED, GroupRWED, World:RWED
Access Cntr! List None

ROB8.DAT;1 File ID: (16,11

Size: 294/294 Owner:  [A9120,TREMBOIS]

Created 27-AUG-1983 00:00 Revised: <None specified

Expiress <None specified Backup:  No backup done

Fils organization: Sequential

File attributes:  Allocation: 294, Extend: 0, Giobal buffer count 0, Version limit O
Record format Variable length, maximum 2044 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protectionn  SystemRWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntr! List None

RO69.DAT:1 File ID: (1719

Size: 10281028 Owner:  [AS120,TREMBOIS]

Created: 17-SEP-1981 0000 Revised: <None specified

Expiress None specified> Backup:  No backup done

File organization: Sequential

File attributes:  Allocation: 1028, Extend: 0, Global buffer count: 0, Version limit 0
Record format Variable length, maximum 126 bytes

Record attributess No carriage control, Non-spanned

Journaling enabled: None

File protection:  SystemRWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntrl List None

RO70.DAT:1 File ID: (1811

Size: 392/392 Owner:  [A9120, TREMBOIS]

Created 1-SEP-1983 0000 Revised: <None specified’

Expires: <«None specified> Backup: ‘No backup done»

File organization: Sequential

File attributes:  Allocation: 392, Extend: 0, Global buffer count 0, Version limit O



Record format Variable length, maximum 2044 bytes
Record attributes: No carriage controi, Non-spanned

Journaling enabled: None
File protection: SystemRWED, OwnerRWED, Group:RWED, World:RWED

Access Cnirt List None

Total of 18 files, 9167/9167 biocks.
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APPENDIX E: DATA TAPE DIRECTORIES

Following this page are: (1) a completed CDB Tape Documentation Form and
(2) directories of the data summary tapes. The latter are ordered by the
1SEE-1 orbital revolution number, which is part of the data file name (e.g.
file R207.DAT contains data from revolution number 207).

The directory of one tape is a contiguous listing of data files, beginning
at the top of a new page, and corresponds directly to the labelling on the
outside of the tape reel., No page numbers have been assigned to these
directories, because the data coverage is not continuous in terms of
revolution numbers, and additional summary tapes may be added later to fill
some of the gaps. For that same reason there is neither a sequential

" numbering of the tapes. The tapes must be identified by the revolution

numbers (file names) shown on the labels affixed to the reel. The files on
each tape are stored in order of increasing revolution number, and every file

on a particular tape is confined to that one tape.

D/281-27
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NASA

Navona: Aeronautics and
Soace Agministranon

DATA ANALYSIS WORKSHOP CENTER

CDB TAPE DOCUMENTATION FORM

" SECTION 1. DATA SET DESCRIPTION (please print)

1. Data Set Name

2. Scientific Contact
Dr. 0. W. Lennartsson

%iasma Composition Experiment on ISEE-l  (Tape labelg: ISAVG)

3. Telephone No. or Telex No,
(415) 424-3259

4, Address
Lockheed Palo Alto Res, Lab,, Dept. 91-20, Bldg. 255, 3251 Hanover Street
5. City 6. State 7. 2IP Code or Country
Palo Alto, California 94304
8. Programmer Contact
Pr. 0. W. Leanartsson or Mr. W, E. Francis {(same address)
SECTION II. TAPE DESCRIPTION
1. No. of Tapes Submitted 2. Tape Density 0800 bpi @ 1600 bpi
11
3. No. of Files (per tape)
e Variﬁble
4. No. of End of File Marks 5. No. of Tracks 07 K9

N/A {(standard VAX/VMS copy format)

6. Recording Parity
N/A

7. Make and Model of Computer Used to-
Generate Tape

DEC VAX-11/780 (VMS 3.0)

‘(8. Are tapes written in binary, coded or both? (e.g. BCD)
binary, using the VAX/VMS copy command, from an unformatted file

VAX single precision floating point numbers

9. What floating point representation is used? (e.g. CDC 64 bit)
(32 bit)

10. What integer representation is used?

integers were converted to single precision floating point numbers

11. No. of Physical Records (per file)

. |see following tape directories

12. Are original tapes to be returned?

O Yes

ot No

orbital revolution (from perigee to perigee).
library of hardcopies.

13. Start and Stop Time of Each File (If more space is needed, please attach.)
In general approximately equal to the start and stop times of the corresponding ISEE-A

For more precise times, see the accompanying

(on biche as nNseDe data et 77-1014 —ch;)

SECTION III. LOGICAL AND PHYSICAL RECORD FORMAT (please attach)see following tape director

—

SECTION IV. TO BE FILLED IN BY DAWOC ONLY CDB No.
Date Received Tape No.
Programmer ID CON Name
Data Base | Date Loaded

601-79 (10/80)
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Data 'cﬂ.'e 4 3

Directory MTBOd]
RO71DAT: File iD: (119
Size: - §68/868 Owner: [A9120,TREMBOIS]

Created 30-AUG-1983 0000 Revised: None specified
Expires. None specifiedr  Backup: No backup done

File organization: Sequential
File attributes: Allocation: 868, Extend: 0, Global buffer count O, Version limit 0

Record format Variable length, maximum 2044 bytes
Record attributes: No carriage control, Non-spanned

Journaling enabled: None
File protection: SystemRWED, OwnerRWED, Group:RWED. World:RWED

Access Cntrl List None

RO72.DAT File 1ID: (210

Size: 1028/1028 Owner: [A9120,TREMBOIS]
Created: 18-SEP-1981 00:00 Revised: <None specified
Expires: <None specified>  Backup: No backup done

File organization: Sequential )
File attributes: Allocation: 1028, Extend: 0, Global buffer count 0, Version limit O
Record format variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None
File protection: System:RWED, Owner:-RWED, Group:RWED, WorldRWED

Access Cntrl List None

RO73.DAT File ID: (310
Size: 838/838 Owner: [A9120, TREMBOIS]

Created: 12-OCT-1981 0000 Revised: <None specified
Expires: <None specified»  Backupx No backup done

File organization: Sequential
File attributes Allocation: 838, Extend: O, Global buffer count O, Version limit O

Record format Variable length, maximum 126 bytes
Record attributes: No carriage control, Non-spanned

Journaling enabled: None
File protection: System:RWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None

RO74DAT1 File ID: (411

Size: 988/088 Owner:  |AG120,TREMBOIS]
Created: 25-JAN-1983 00:00 Revised: None specified’
Expires: <None specifiec>  Backup: No backup done

File organization: Sequential
File attributess  Allocation: 988, Extend: 0, Global buffer count O, Version limit 0

Record format Variable length, maximum 2046 bytes
Record attributes: No carriage control, Non-spanned

Journaling enabled: None
File protection: System:RWED, OwnerRWED, GroupRWED, World:RWED

Access Cntri List None

RO75DAT1 ' File ID: (511
Size: 9719 Owner: [A9120,TREMBOIS]

Created: 4-OCT-1981 0000 Revised: <None specified



Expires: <None specified> Backup: «~No backup done

File organization: Sequential
File attributes Allocation: 971, Extend: 0, Global wuffer count O, Version limit O

Record format Variabie length, maximum 126 bytes
Record attributes: No carriage control, Non-spanned

Journaling enabled: None
File protection: SystemRWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

RO76.DAT:1 File ID: 61%
Size: 884/884 Owner: [A9120, TREMBOIS]

Created: 29-JAN-1983 0000 Revised: <None specified
Expires: <None specified>  Backup: No backup done

File organization: Sequential

File attributes: Allocation: 884, Extend: O, Global buffer count O, Version limit 0
Record format Variabie length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None
File protection: SystemRWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntri List None

RO77DAT:1 File ID: (711

Size: 01B8/018 Owner: [A9120,TREMBOIS]

Created 14-AUG-1981 0000 Revised: done specified

Expires: <None specified Backup: No backup done

File organization: Sequential

File attributes: Allocation: 1018, Extend: O, Global buffer count O, Version limit 0
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protection: SystemRWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntrl List None

RO78.DAT:1 File ID: (811
Size: 910/90 Qwner: [A9120,TREMBO|S]

Created: 29-JAN-1983 00:00 Revised None specified

Expires: <None specified>  Backup: No backup done

File organization: Sequential

File attributes:  Allocation: 910, Extend: 0, Global buffer count 0, Version limit O
Record format variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None
File protection: System:RWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

RO7S.DAT:1 File ID: (911
Size: 754/764 Owner:  [A8120, TREMBOIS]

Created: 30-JAN-1983 0000 Revised: <None specified
Expires: <None specified  Backup: No backup done

File organization: Sequential :
File attributes: Allocation: 754, Extend: 0, Global buffer count O, Version limit O

Record format Variable length, maximum 2046 bytes
Record attributes: No carriage control, Non-spanned

—



Journaling enabled: None
File protection  SystemRWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

ROSODAT1 File ID: (10,11
Size: 858/858 Owner: [A9120, TREMBOIS]

Created: 1-FEB-1883 00:00 Revised: None specified

Expires: None specified> Backup: No backup done’

File organization: Sequential ‘

File attributes:  Allocation: 858, Extend: 0, Global buffer count O, Version limit: 0
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

Fite protection: SystemRWED, OwnerRWED, Group:RWED, WorldRWED

" Access Cntr! List None
Total of 10 files, 9117/9117 blocks.



Po.ka Ea.Pe 4

Directory MTBO{l
ROS1DAT:1 File ID: (11,1
Size: 062/962 Owner: [A9120,TREMBOIS]

Created: 3-FEB-1983 00:00 Revised None specified
Expires: <None specified Backup: No backup done

File organization: Sequential
File attributes: Allocation: 962, Extend: O, Global buffer count: 0, Version limit O

Record format Variable length, maximum 2046 bytes
Record attributes: No carriage control, Non-spanned

Journaling enabled: None
File protection: SystemRWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

ROB2DAT:! File ID: (210
Size: 584/884 Owner:  [A9120,TREMBOIS]

Created: 3-FEB-1983 00:00 Revised: None specified
Expires: <None specified> Backup: No backup done»

File organization: Sequential ,
File attributes: Allocation: 884, Extend: 0, Global buffer count O, Version limit 0

Record format Variable length, maximum 2046 bytes
Record attributes: No carriage control, Non-spanned

Journaling enabled: None
File protection: System:RWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

ROB3.DAT:1 File ID: {311

Size: 728/728 Qwner: [A9120, TREMBOIS]
Created: 3-FEB-1983 00:00 Revised: <None specified
Expires: <None specified> Backup: No backup done>

File organization: Sequential
File attributes: Allocation: 728, Extend: O, Global buffer count O, Version limit O

Record format Variable length, maximum 2046 bytes
Record attributes: No carriage control, Nor)-spanned

Journaling enabled: None
File protection: System:RWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None

RO84.DAT:1 File ID: (411

Size: 806/806 Owner:  [AS120,TREMBOIS]
Created: 8-FEB-1983 0000 Revised: None specified
Expires: <None specified  Backup: No backup done»

File organization: Sequentiai
File attributes:  Allocation: 806, Extend: 0, Global buffer count 0, Version limit 0

Record format Variable length, maximum 2046 bytes

Record atiributes: No carriage control, Non-spanned

Journaling enabled: None

File protection: System:RWED, OwnerRWED, Group:RWED, WorldRWED
Access Cntrl List None

Total of 4 files, 3380/3380 blocks.



Da.ta L-arc. # 5

Directory MTBO{]
ROB5.DAT;! File 1D: (110
Size: | 4%B/4%6 Owner.  [A120,TREMBOIS]

Created 10-FEB-1983 00:00 Revised: <None specified

Expires: <«None specified> Backup: No backup done

File organization: Sequential

File attributes:  Allocation; 416, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage controi, Non-spanned

Journaiing enabled: None

File protection:  System:RWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntri List None

ROB6.DAT:1 File ID: (2.1

Size: 780/780 Owner:  [A9120, TREMBOIS]

Created: 14-FEB-1983 0000 Revised: <None specified®

Expires: «None specified> Backup: No backup done>

File organization: Sequential )
File attributes:  Aliocation: 780, Extend: 0, Giobal buffer count 0, Version limit 0
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protection:  SystemRWED, OwnerRWED, Group:RWED, WorldRWED
Access Cntrl List None

RO87DATA File ID: (311

Size: 832/832 Owner:  [AS120, TREMBOIS)

Created: 14-FEB-1983 00:00 Revised: <None specified

Expires: <None specified> Backup: No backup done>

File organization: Sequential

File attributes: Allocation: 832, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protection: System:RWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntrl List None

ROB8DAT:? File ID: (4.1)

Size: 832/832 Owner:  [A9120,TREMBOIS]

Created 15-FEB-1983 00:00 Revised: <None specified

Expires: None specified> Backup:  No backup done

File organization: Sequential

File attributes:  Allocation: 832, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None |

File protection:  SystemRWED, OwnerRWED, Group:RWED, WorldRWED
Access Cntr) List None

ROBS.DAT;1 File ID: (511
Size: 971971 Owner:  [AS120,TREMBOIS]
Created: 20-OCT-1981 0000 Revised: <None specified



Expires <None specified> Backup: No backup done>

File organization: Sequential

File attributes:  Allocation: 971, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabied: None

File protection: System:RWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

ROS0.DAT:1 File ID: (6,11

Size: 858/858 Owner:  [AS120,TREMBOIS]

Created 17-FEB-1983 00:00 Revised: «None specified

Expires <None specified> Backup: ‘No backup done

File organization. Sequential

File attributes: Allocation: 858, Extend: 0, Global buffer count 0, Version limit 0
Record format Variabie length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabied: None

File protection:  System:RWED, OwnerRWED, Group:RWED, WorldRWED
Access Cntri List None ’

ROGLDAT:1 File ID: (7,1,

Size: 910/910 Owner:  [AS120, TREMBOIS)

Created 20-FEB-1983 0000 Revised: <None specified

Expires None specified> Backup: No backup done

File organization: Sequentiaj -
File attributes:  Allocation: 910, Extend: O, Global buffer count 0, Version limit 0
Record format: Variable length, maximum 2046 bytes ]
Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protection:  System:RWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None

ROS2.DAT;1 File ID: (8,10

Size: 971971 Owner:  [A9120, TREMBOIS]

Created 26-OCT-1981 00:00 Revised: «None specified

Expiress <«Nope specified Backup: No backup done»

File organization: Sequential

File attributes: Allocation: 971, Extend: 0, Global buffer count 0, Version limit G
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

Journaiing enabled: None

File protection:  System:RWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntri List . None

ROS3.DAT:1 File ID: (9,11

Size: 754/754 Owner:  [A9120, TREMBOIS]

Createdt 21-FEB-1983 0000 Revised: <None specified>

Expires: «None specified> Backup: ‘No backup done’

File organization: Sequential

File attributes:  Allocation: 754, Extend: 0, Global buffer count: 0, Version I|m|1: 0
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

T



Journaling enablect None
File protection:  System:RWED, OwnerRWED, GroupRWED, World:RWED

Access Cntri List None

RO94DAT1 File ID: (10,10

Size: 936/936 Owner:  [A9120,TREMBOIS]

Created: 25-FEB-1983 00:00 Revised: <None specified

Expiress <None specified Backup: ‘No backup done»

File organization: Sequential

File attributes: Aliocation: 936, Extend; Q, Global buffer count 0, Version limit Q
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage controi, Non-spanned

Journaling enabled: None

File protection:  SystemRWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None

Total of 10 files, 8260/8260 blocks.



Data tape # 6

Directory MTAC]

ROS5.DAT: File IO: (111}
Size: 910/910 Owner:  [A9120,TREMBOIS]

Created: 26-FEB-1983 00:00 Revised: None specified

Expires: None specified Backup: No backup done»

File organization: Sequential

File attributes: Allocation: 910, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None
File protection: System:RWED, Owner-RWED, Group:RWED, WorldRWED

Access Cntri List None

ROSBDAT:1 File ID: (211

Size: 806/806 Owner:  [A9120,TREMBOIS]

Created: 26-FEB-1983 00:00 Revised: <Ncne specified>

Expires: None specified® Backup: ‘No backup done

File organization: Sequential

File attributes: Allocation: 808, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 2048 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None
File protection:  SystemRWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

RO97DAT:1 File IO: (3%

Size: 884/884 Owner:  [A9120,TREMBOIS]

Created: 1-MAR-1983 0000 Revised: <None specified

Expires: <None specified Backup: No backup done>

File organization: Sequential

File attributes:  Allocation: 884, Extend: 0, Global buffer count O, Version limit O
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protection:  System:RWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None -

ROS8.DAT File ID: (410)

Size: 728/728 Owner:  [A9120,TREMBOIS]

Created: 3-MAR-1983 00:00 Revised: <None specified

Expires: <None specified Backup: No backup done

File organization: Sequential

File attributes: Allocation: 728, Extend: 0, Global buffer count 0. Version limit O
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None
File protection: System:RWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None

ROS9ODATH File ID: (519
Size: 7541754 Owner:  [A9120,TREMBOIS]
Created: 8-MAR-1983 0000 Revised: None specified>

-




Expires: <None specifiad Backup: No backup done:

File organization: Sequential

File attributess  Allocation: 784, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 2046 bytes

Record attributes No carriage control, Non-spanned

Journaling enabled: None

File protection:  System:RWED, OwnerRWED, Group-RWED, Worid:RWED

Access Cntrl List None

R100.DAT;1 File ID: (6,11

Size: 364/364 Owner:  [A9120, TREMBOIS]

Created: T-MAR-1983 0000 Revised: <None specified

Expiress <None specified> Backup: No backup done>

File organization: Sequential

File attributes: Allocation: 364, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protection: System:RWED, OwnerRWED, Group:RWED, World:RWED ,
Access Cntrl List None

RI01DAT: File ID: (7,11

Size: 7021702 Owner:  [A9120,TREMBQIS]

Created: 11-MAR-1983 00:00 Revised: <None specified>

Expires: <«None specified Backup: ‘No backup done

File organization: Sequential

File attributes:  Allocation: 702, Extenc: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protection: System:RWED, OwnerRWED, Group:RWED, WorldRWED
Access Cntrl List None

R102DAT:1 File ID: (8,1 -

Size: 468/468 Owner:  [A9120,TREMBOIS

Created: 14-MAR-1983 00:00 Revised: <None specified

Expires: «None specified> Backup: No backup done

File organization: Sequential

File attributes: Aliocation: 468, Extend: 0, Global buffer count 0, Version limit O
Record format Variabie length, maximum 2046 bytes

Record attributes: No carriage controi, Non-spanned

Journaling enabled: None

File protection:  SystemRWED, Owner-RWED, GroupRWED, WorldRWED
Access Cntr! List None

R103.DAT:A File ID: (911

Size: 338/338 Owner:  [A9120, TREMBOIS]

Created: 15-MAR-1983 0000 Revised: <None specified

Expires: «None specified> Backup: «No backup done

File organization: Sequential

File attributes: Allocation: 338, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned




Journaling enabled: None
File protection:  SystemRWED, OwnerRWED, Group:RWED, WorldRWED s

Access Cntrl-List None

R104.DAT:1 File ID: (10,10

Size: 338/338 Owner:  [A9120,TREMBOIS]

Created: 16-MAR-1983 0000 Revised: <None specified

Expires: <None specified Backup: No backup done»

File organization: Sequentiat

File attributes: Allocation: 338, Extend: 0, Global buffer count O, Version limit 0
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

Fila protection:  System:RWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntrl List None

RI0SDAT:1 File iD: (1,10

Size: 260/260 Owner:  [A9120,TREMBOIS]

Created: 17-MAR-1983 00:00 Revised: <None specified>

Expires: <None specified Backup: «No backup done>

File organization: Sequential

File attributes:  Allocation: 260, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protection:  SystemRWED, OwnerRWED, Group.RWED, WorldRWED

Access Cntrl List None .
R106.DAT:1 File ID: (12,11 |
Size: 364/364 Owner:  [A9120,TREMBOIS]

Created: 17-MAR-1983 00:00 Revised: <None specified

Expires: <None specified Backup: No backup done»

File organization: Sequential

File attributes:  Allocation: 364, Extend: O, Global buffer count O, Version limit O
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

Journaiing enabled: None

File protection:  System:RWED, OwnerRWED, GroupRWED, WoridRWED

Access Cntrl List None

Total of 12 files, 69%6/69%6 biocks.



Data tape 27

Directory MTBO{]
RI83.DAT;! File 1D: {111 |
Sizex 657/657 Owner  [A9120, TREMBOIS]

Createc: 26-JAN-1982 0000 Revised: <None specified

Expires: <None specified» Backup: No backup done»

File organization: Sequential

File attributes:  Allocation: 657, Extend: O, Global buffer count 0, Version limit 0
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection:  SystemRWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None

RI184.DAT: File 1D: (211

Size: 486/486 Owner: [AS120, TREMBOIS]

Created: 27-JAN-1982 00:00 Revised: <None specified>

Expires: «Nome specified> Backup: No backup done

File organization: Sequential

File attributes: Allocation; 486, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection:  SystemRWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None

R1B5.DAT:1 File ID: (3,10

Size: 657/657 Owner:  [A9120,TREMBOIS]

Created: 28-JAN-1982 00:00 Revised: <None specified

Expires: {None specified Backup: <No backup done>

File organization: Sequential

File attributes: Allocation: 657, Extend: O, Global buffer count 0, Version limit O
Record format: Variable length, maximum 126 bytes

Record attributes No carriage control, Non-spanned

File protection:  System:RWED, OwnerRWED, Group:RWED, World:RWED

Access Cntrl List None : '

RIB6.DAT:1 File ID: (4,11)

Size: 57V571 Owner:  [AS120, TREMBOIS]

Created: 1-FEB-1982 0000 Revised: <None specified

Expires: None specified Backup: No backup done»

File organization: Sequential

File attributes: Allocation: 571, Extend: 0, Global buffer count 0, Version timit O
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protectionn  SystemRWED, OwnerRWED, GroupRWEL WorldRWED

Access Cntrf List None

R187DATA File ID: (51)

Size: 685/685 Owner;  [A9120,TREMBOIS)

Created: 4-FEB-1982 0000 Revised: :None specified

Expires: <«None specified> Backup: No backup done»

File organization: Sequential

File attributes: Allocation: 685, Extend: 0. Global buffer count 0, Version limit O
Record format Variable length, maximum 126 bytes



Record attributes: No carriage control, Non-spanned
File protection  System:RWED, OwnerRWED, Group:RWED, WoridRWED ~

Access Cntrl List None

RIB8.DAT:1 File ID: (6.1.1)

Size: 514/514 Owner:  [A9120,TREMBOIS]

Created: 4-FEB-1982 00:00 Revised: <None specified

Expiress <None specified> Backup: No backup done>

File organization: Sequential

Fila attributes:  Allocation: 514, Extend: O, Global buffer count O, Version limit O
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection:  SystemRWED, Owner-RWED, GroupRWED, WorldRWED

Access Cntrl List None

RIBO.DATA File ID: {7.11)

Size: 742/742 Owner:  [AS120,TREMBOIS]

Created: 7-FEB-1982 00:00 Revised: <None specified

Expires: <«None specified> Backup: No backup done»

File organization. Sequential .

File attributes: Allocation: 742, Extend: 0, Global buffer count 0, Version limit O
Record format Variable tength, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection:  SystemRWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

R1S0.DAT;? File 10: (811

Size: £528/628 Owner:  [A9120,TREMBOIS} i
Created: 8-FEB-1982 00:00 Revised: <None specified ,
Expires: «None specified> Backup: No backup done»

File organization: Sequential

File attributes:  Allocation: 628, Extend: 0, Global buffer count O, Version limit O

Record format Variabie length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection: System:RWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

RISLDAT:1 File ID: (911

Size: 799/799 Owner:  [A9120, TREMBOIS]

Created: 9-FEB-1982 0000 Revised: <None specified:

Expires: <None specified> Backup: No backup done»

File organization: Sequential

File attributes:  Allocation: 799, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 126 bytes

Record attributess No carriage control, Non-spanned

File protection: System:RWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None

R192DAT;1 File ID: {1011

Size: 6865/685 Owner:  [AS120,TREMBOIS]

Created: 14-FEB-1882 0000 Revised: <None specified

Expires: «None specified Backup: No backup done»

Fite organization: Sequential

File attributes: Allocation: 685, Extend: 0, Global buffer count 0, Version limit O




Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection: System:RWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntrl List None

R193.DAT;1 File ID: (M1

Size: 742742 Owner:  [A9120,TREMBOIS]

Created: 17-FEB-1882 0000 Ravised: <None specified

Expires:. <None specified> Backup: No backup done»

File organization: Sequential

File attributes: Aliocation: 742, Extend: O, Global buffer count 0, Version limit O
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection: System:RWED, OwnerRWED, Group:RWED, World:RWED

Access Cntrl List None

R194.DAT1 File 10: (1211

Size: 714/714 Owner:  [A9120, TREMBOIS]

Created: 18-FEB-1982 0000 Revised: None specified

Expires: <None specified’ Backup:  <No backup done

File organization: Sequential '

Fila attributes: Allocation: 714, Extend: 0, Global buffer count: 0, Version limit O
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection: System:RWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

R185.DAT;1 File ID: {1311

Size: 142/142 Owner  [A9120,TREMBOIS]

Created: 30-OCT-1881 0000 Revised: <None specified

Expires: <{None specified Backup: «No backup done’

File organization: Sequential

File attributes: Allocation: 1142, Extend: O, Global buffer count 0, Version limit O
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection:  SystemRWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

R196.DAT1 File 1D: (1411

Size: 1028/1028 Owner.  [A9120,TREMBOIS]

Created: 3-NOV-1981 00:00 Revised: None specified” -
Expires: <None specified Backup: No backup done
File organization: Sequential

File attributes. Allocation: 1028, Extend: 0, Global buffer count 0, Version limit O

Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection: System:RWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntrl List None

R197.DAT:1 File ID: (1510

Size: 1056/1056 Owner:  [A2120,TREMBOIS]
Created: 3-NOV-1981 0000 Revised: None specified>
Expires: None specified Backup: No backup done’
File organization: Sequential

1]



File attributes: Allocation: 1056, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection:  System:RWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None

RISB.DAT;1 . File ID: (16,11

Size: 1085/1085 Owner:  [A9120,TREMBOIS]

Created: 5-NOV-1881 00:00 Revised: <None specified’

Expires: <«None specified> Backup: «No backup done»

File organization: Sequential

File attributes:  Allocation: 085, Extend: O, Global buffer count O, Version limit O
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection: System:RWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

R199.DAT File ID: (17.11)

Size: 1028/1028 Owner:  [A9120,TREMBOIS]

Created: 5-NOV-1981 00:00 Revised: <None specified>

Expires: <None specified> Backup: No backup done>

File organization: Sequential '

File attributes:  Allocation: 1028, Extend: O, Global buffer count O, Version limit O
Record format Variable length, maximum 126 bytes

Record attributes. No carriage control, Non-spanned

File protectionn  System:RWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntri List None

Total of 17 files, 13219/13219 blocks.

T
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Dot tape # 9

Directory MTBO{]
R200.DAT1 File ID: (111
Size: 1056/1056 Owner:  [A9120,TREMBOIS]

Created: 6-NOV-1981 0000 Revised: <None specified

Expires: <None specified Backup: No backup done>

File organization: Sequential

File attributes:  Allocation: 1056, Extend: 0, Giobal buffer count 0, Version limit 0
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protection:  SystemRWED, OwnerRWED, GroupRWED, World:RWED

Access Cntrl List None

R201DAT;1 File ID: (2,11

Size: 999/999 Owner:  [A9120, TREMBOIS]

Created: 10-NOV-1981 00:00 Revised: <«None specified

Expires: «None specified> Backup: No backup done:

File organization: Sequential )
File attributes: Aliocation: 999, Extend: 0, Global buffer count O, Version limit 0
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protection:  System:RWED, OwnerRWED, Group:RWED, WorldRWED
Access Cntri List None

R202.DAT;1 File ID: (311

Size: 608/608 Owner:  [A9120,TREMBOIS]

Created: 24-NOV-1381 0000 Revised: <None specified

Expires: <None specified Backup: <No backup done

File organization: Sequential

File attributes:  Allocation: 608, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

Journaiing enabled: None

File protection:  SystemRWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntrl List None

R203.DATA File ID: (411

Size: 999/999 Owner:  [A9120,TREMBOIS]

Created: 25-NQV-1981 0000 Revised: <None specified

Expires: <None specified> Backup:  <No backup done>

File organization: Sequential

File attributess  Allocation: 999, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protection:  SystemRWED, OwnerRWED, Group:RWED, World:RWED
Access Cntrl List None

R204.DAT1 File ID: {511

Size: 971971 Owner:  [A9120,TREMBOIS]
Created: 29-NOV-1981 0000 Revised: <None specified

1T



Expiress <None specifie Backup:  <No backup done»

File organization: Sequential ~
File attributes: Allocation: 971, Extend: 0, Global buffer count O, Version limit O |
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned
Journaling enabled: None
File protection:  System:RWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

R205.DAT:1 File ID: (6,11}

Size: 1056/1056 Owner:  [A9120, TREMBOIS]

Created: 1+DEC-1981 0000 Revised: <None specified

Expiress <None specified Backup: No backup done»

File organization: Sequential

File attributes:  Allocation: 1056, Extend: O, Giobal buffer count 0, Version limit 0
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None ‘

File protection:  SystemRWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None

R206.DAT;1 File ID: (7.1.))

Size: 1056/1056 Owner:  [A9120,TREMBOIS]

Created: 2-DEC-1981 00:00 Revised: <None specified

Expires: <None specified> Backup: No backup done

File organization: Sequential -
File attributes:  Allocation: 1058, Extend: 0, Global buffer count O, Version limit 0
Record format Variable length, maximum 126 bytes T
Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protection:  SystemRWED, OwnerRWED, Group:RWED, World:RWED

Access Cntrl List None

R207.DAT:1 File 1D: (811

Size: 1008/1008 Owner:  [AS120,TREMBOIS]

Created 12-SEP-1986 0000 Revised: <{None specified

Expires: 22-MAR-1987 0000 Backup:  <No backup done

File organization: Sequential

File attributes: Allocation: 1008, Extend: 0, Global buffer count O, Version limit O
Record format Variable length, maximum 2044 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protection:  SystemRWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntrl List None

R208DAT:1 File ID: (911

Size: 1028/1028 Owner:  [A9120, TREMBOIS]

Created: 7-DEC-1981 0000 Revised: <None specified:

Expiress <None specified> Backup: No backup done»

File organization: Sequential

File attributes:  Allocation: 1028, Extend: 0, Global buffer count 0, Version limit O

Record format Variable length, maximum 126 bytes :
Record attributes: No carriage control, Non-spanned 7




Journaling enabled: None
File protectior  SystemRWED, OwnerRWED, Group:RWED, WorldRWED
Access Cntrt List None

R20SDAT:T - File ID: (0,17

Size: 856/856 Owner:  [AS120, TREMBOIS]

Createdt 8-DEC-1981 00:00 Revised None specified>

Expiress <None specified> Backup: No backup done

File organization: Sequential

File attributess  Allocation: 856, Extend: 0, Global buffer count 0, Version limit O
Record format Variable iength, maximum 126 bytes

Record attributess No carriage control, Non-spanned

Journaling enabled: None

File protectionn  SystemRWED, OwnerRWED, Group:RWED, WorldRWED
Access Cntrl List None

R210DAT:1 File 1D {N11)

Size: m3/m3 Owner:  [AS120,TREMBOIS]

Created: 9-DEC-1981 0000 Revised: <None specified>

Expires: <{None specified> Backup: No backup done

File organization: Sequential

File attributess  Allocation: 1113, Extenct O, Giobal buffer count 0, Version limit O
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None
File protection: SystemRWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

R2MDAT: File ID: (1210

Size: 914/914 Owner:  [A9120,TREMBOIS]

Createct 24-DEC-1981 00:00 Revised: <None specified

Expires: <None specified> Backup: <No backup done

File organization: Sequentiai

File attributes:  Allocation: 914, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 126 bytes
Record attributes: No carriage control, Non-spanned
Journaling enabled: None

File protectionr  SystemRWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntri List None

R212DAT: File ID: (13,10

Size: 999/999 Owner:  [A9120,TREMBOIS]

Created: 28-DEC-1981 00:00 Reavised: <None specified>

Expires: None specified> Backup: <«No backup done

Fite organization: Sequential

File attributes:  Allocation: 999, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protectionnr  System:RWED, OwnerRWED, Group:RWED, WorldRWED
Access Cntrl List None

R213.DAT ' File ID: (1419



Size: 056/1056 Owner:  [A9120, TREMBOIS]

Createct 28-DEC-1961 0000 Revisect None specified

Expiress <Nane specified Backup: No backup done

File organizationcr Sequential

File attribute  Allocation: 1056, Extenct O, Global buffer count 0, Version limit 0
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

Journaling enabled: None

File protection:  SystemRWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None

Total of 14 files, 13719/13719 blocks.



Data tope ¥ 9

Directory MTAO{]
R215DAT1 File ID: (119
Size: 1056/1056 Owner: [A9120,TREMBOIS)

Created: 4-JAN-1982 00:00 Revised: <None specified

Expires: <None specified® Backup: <No backup done»

File organization: Sequential

File attributes:  Allocation: 1056, Extend: 0, Global buffer count O, Version limit 0
Record format: Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection:  SystemRWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None

R216.DAT1 File ID: (2,11

Size: 914/94 Owner:  [A9120, TREMBOIS]

Created: 17-NOV-1981 00:00 Revised: <None specified

Expires: <None specified> Backup: «No backup done

File organization: Sequential

File attributes: Allocation: 914, Extend: 0, Global buffer count O, Version limit 0O
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection:  System:RWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

R217.DAT1 File ID: (3,11

Size: 1028/1028 Owner:  [A9120,TREMBOIS]

Created: 19-JAN-1982 00:00 Revised: <None specified’

Expires: None specified> Backup: «No backup done»

File organization: Sequential

File attributes: Allocation: 1028, Extend: 0, Giobal buffer count O, Version limit O
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection: SystemRWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

R218.DAT:1 File ID: (4,19

Size: 842/942 Owner:  [A9120,TREMBOIS]

Created: 19-JAN-1982 0000 Revised: <None specified>

Expires: None specified> Backup: <No backup done

File organization: Sequential

File attributess  Allocation: 942, Extend: 0, Global buffer count 0, Version limit O
Record format Variable fength, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection:  System:RWED, OwnerRWED, Group.RWED, WorldRWED

Access Cntri List None

R220DAT:1 File ID: (511

Size: 1056/1056 Owner:  [AS120,TREMBOIS]

Created: 19-NOV-1981 00:00 Revised: <None specified

Expires: <«None specified Backup: No backup done»

File organization: Sequential .

File attributes: Allocation: 1056, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 126 bytes



Record attributes: No carriage control, Non-spanned
File protection: System:RWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntri List None

R221DAT1 File ID: (611

Size: o1/914 Owner:  [A9120,TREMBOIS]

Created: 20-JAN-1982 00:00 Revised: None specified:

Expires: <None specified Backup: No backup done

File organization: Sequential

Fila attributes: Allocation: 914, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 126 bytes

Record attributes: No carriage controi, Non-spanned

File protection: SystemRWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

R222.DAT;1 File ID: (7.1

Size: 1028/1028 Owner:  [A9120,TREMBOCIS]

Created: 20-JAN-1982 00:00 Revised: None specified

Expires: <None specified Backup: No backup done>

File organization: Sequential

File attributes:  Allocation: 1028, Extend: 0, Global buffer count O, Version limit O
Record format Variable iength, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection:  SystemRWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntr! List None

R223DAT;1 File ID: (811

Size: 1056/1056 Owner:  [A9120,TREMBOIS]

Created: 21-JAN-1982 0000 Revised: <None specified>

Expires: None specified’ Backugp: «No backup done»

Fila organization: Sequential

File attributes:  Allocation: 1056, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection:  System:RWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntri List None

R225.DAT1 File ID: (911

Size: 999/999 Owner:  [A9120,TREMBOIS]

Created: 21-JAN-1982 0000 Revised: None specified

Expires: done specified> Backup: «No backup done>

File organization: Sequential

File attributes: Allocation: 999, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 126 bytes

Record attributess No carriage controi, Non-spanned

File protection: System:RWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

R235DAT:1 File ID: (1010

Size: 1056/1056 Owner: [A9120, TREMBOIS]

Created: 22-JAN-1982 0000 Revised: «None specified

Expires: <None specified Backup: No backup done»

File organization: Sequential

File attributes: Allocation: 1056, Extend: 0, Global buffer count 0, Version limit O




Record format Variable length, maximum 126 bytes
Record attributes: No carriage control, Non-spanned
Fiie protection: System:RWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None

R245DATH File ID: (M1D)
Size: 1085/1085 Owner:  [A9120,TREMBOIS]

Created: 25-JAN-1982 00:00 Revised:

None specified

Expires: <None specified Backup: «No backup done>

File organization: Sequential
File attributes:  Allocation: 1085, Extend:
Record format Variable length, maxi

0, Global buffer count O, Version limit 0
mum 126 bytes

Record attributes: No carriage control, Non-spanned
File protection: SystemRWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

R250.DAT:1 File IO: (1211

Size: 400/400 Owner:
Created: 22-FEB-1882 00:00 Revised:

[AG120,TREMBOIS]
None specified

Expires: <None specified’ Backup: No backup done>

File organization: Sequential
File attributess  Allocation: 400, Extend:
Record format Variable length, maxi

0, Global buffer count O, Version limit O
mum 126 bytes

Record attributes: No carriage control, Non-spanned
File protection  SystemRWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None

Total of 12 files, 11534/11534 blocks.




Data tape #[0

Directory MTAO{] | -
R255DAT;1 File iI0: {111
Size: 57V571 Owner:  [A9120, TREMBOIS]

Created: 27-FEB-1982 00:00 Revised: <None specified®

Expires: <None specified> Backup: No backup done’

File organization: Sequential

File attributes: Allocation: 571, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection: System:RWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

R256.DAT1 File ID: (217

Size: 657/657 Owner:  [A9120, TREMBOIS}

Created: 27-FEB-1982 00:00 Revised: «None specified

Expires: <«None specified> Backup: No backup done’

File organization. Sequential

File attributes: Allocation: 6857, Extend: 0, Global buffer count O, Version limit O
Record format Variabie length, maximum 126 bytes

Record attributess No carriage control, Non-spanned

File protection: SystemRWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

R261DAT:1 File ID: (3.1

Size: 343/343 Owner:  [AS120,TREMBOIS]

Created: 1-MAR-1982 00:00 Revised: <None specified [
Expires: <None specified Backup: No backup done»

Fite organization: Sequential -

File attributes: Allocation: 343, Extend: O, Giobal buffer count 0, Version iimit O

Record format Variable length, maximum 126 bytes

Record attributes: No carriage contro!l, Non-spanned

File protection: System:RWED, OwnerRWED, Group:RWED, World:RWED

Access Cntrl List None :

R262DAT:1 File ID: (4,11

Size; N5/116 Owner:  [A9120,TREMBOQIS]

Created: 4-MAR-1882 0000 Revised: <None specified:

Expires: <None specified> Backup: No backup done»

File organization: Sequential

File attributes: Allocation: 115, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection: System:RWED, OwnerRWED, GroupRWED, World:RWED

Access Cntrl List None

R265.DAT:1 File I0: (511

Size: 314/314 Owner: [AQ120, TREMBOIS]

Created: 4-MAR-1982 00:00 Revised: <None specified

Expires: (None specified Backup: No backup done»

File organization: Sequential ,
File attributes: Allocation: 314, Extend: 0, Global buffer count 0, Version limit O l
Record format Variable length, maximum 126 bytes




Record attributes: No carriage control, Non-spanned
File protection: System:RWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntrt List None

R266.DAT1 File ID: {611

Size: 143/143 Owner:  [A9120,TREMBOIS]

Created: 11-MAR-1982 00:00 Revised: <None specified>

Expires: <None specified Backup: «No backup done

File organization: Sequential

File attributes: Allocation: 143, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection:  System:RWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None

R269.DAT1 File ID: (7,11

Size: 200/200 Owner:  [A9120,TREMBOIS]

Created: 14-MAR-1982 0000 Revised: <None specified>

Expires: <«None specified> Backup: No backup doner

File organization: Sequential

File attributes: Allocation: 200, Extend: 0, Global buffer count O, Version limit O
Record format Variable iength, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection:  SystemiRWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

R270.DAT;1 File ID: (811

Size: 1721172 Owner:  [A9120,TREMBOIS]

Created: 14-MAR-1982 0000 Revised: <None specified>

Expires: «{None specified> Backup: ~No backup done»

File organization: Sequential

File attributes: Allocation; 172, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection: System:RWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

R273DAT1 o File ID: (9,11

Size: 286/286 Owner:  [A9120, TREMBOIS)
Created: 29-MAR-1982 00:00 Revised: <None specified
Expires: <None specified> Backup: No backup done»
File organization: Sequential

Fila attributes: Allocation: 286, Extend: 0, Global buffer count 0, Version limit 0

Record format Variable length, maximum 126 Lytes

Record attributes: No carriage control, Non-spanned

File protection: SystemRWED, OwnerRWED, Group:RWED, WorldRWED
Access Cntrl List None

R274DAT;1 File ID: (10,11

Size: 314/314 Owner: [A9120, TREMBOIS]

Created: 5-APR-1882 00:00 Revised: <None specified

Expires: <None specified> Backup: ~No backup done>

File organization: Sequential

File attributes: Allocation: 314, Extend: 0, Globa! buffer count 0, Version limit O



Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection:  System:RWED, OwnerRWED, Group:RWED, WorldRWED
Access Cntri List None

R277.DAT:1 File ID: (111

Size: 29/29 Owner:  [A9120,TREMBOIS]

Created: 5-APR-1982 0000 Revised: <None specified

Expires: <«None specified> Backup: No backup done>

File organization: Sequential

File attributes: Allocation: 29, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protectionn  System:RWED, OwnerRWED, Group:RWED, WorldRWED

Access Cnitrl List None

R278.DAT1 File ID: (12,1)

Size: 172/172 Owner:  [AS120,TREMBOIS]

Created: 5-APR-1982 0000 Ravised: <None specified

Expires: <None specified> Backup: ‘No backup done:

File organization: Sequential ,

File attributes:  Allocation: 172, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection: System:RWED, OwnerRWED, Group:RWED, World:RWED

Access Cntrl List None

R280.DAT;1 File ID: (13,11

Size: 286/286 Owner:  [A9120, TREMBOIS]

Created: 6-APR-1882 00:00 Revised: {None specified

Expires: <None specified Backup: No backup done

File organization: Sequential

File attributes: Aliocation: 286, Extend: O, Global buffer count 0, Version limit 0
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection:  SystemRWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None

R281DAT;1 File ID: (14.11)

Size: 257/257 Owner:  [A9120, TREMBOIS]

Created: 7-APR-1982 00:00 Revised: <None specified>

Expires: None specified> Backup: No backup done

File organization: Sequential

File attributes:  Allocation: 257, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection: System:RWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntri List None

R282.DAT;1 File ID: {15,1,))

Size: 15/15 Owner: [A9120, TREMBOIS]
Created: 7-APR-1982 00:00 Revised: <None specified
Expires: <{None specified> Backup: No backup done’
File organization: Sequential




File attributes:  Allocation: 115, Extend: O, Global buffer count 0, Version limit O
Record format Variable length, maximum 126 bytes

Record attributes: No carriage controi, Non-spanned

File protection: ~ SystemRWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

R285DATA File 1ID: (¥6,11)

Size: 172/172 Owner:  [A9120, TREMBOIS]

Created: 21-APR-1982 0000 Revised: <None specified

Expires: <None specified Backup: <No backup done>

File organization: Sequential

File attributes: Allocation: 172, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection:  SystemRWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None

R286.DAT 1 File ID: (17,11

Size: 314/314 Owner:  [A9120,TREMBOIS]

Created: 6-MAY-1982 00:00 Revised: <None specified

Expires: <None specified> Backup: <No backup done

File organization: Sequential

File attributes: Allocation: 314, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection: System:RWED, Owner-RWED, Group:RWED, WorldRWED

Access Cntri List None

R289.DATN File 1D: (18,11

Size: 200/200 Owner;  [AS120,TREMBOIS]

Created: 10-MAY-1982 0000 Revised: <None specified

Expires: None specified> Backup:  No backup done»

File organization: Sequential

File attributes: Allocation: 200, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection:  SystemRWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None

R290.DAT;1 File ID: (19,10

Size: 58/58 Owner:  [A9120,TREMBOIS]

Created: 12-MAY-1982 0000 Revised: <None specified’

Expires: <«None specified Backup: <No backup done»

File organization: Sequential

File attributes:  Allocation: 58, Extend: O, Global buffer count 0, Version limit O
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

Fila protection: SystemRWED, OwnerRWED, GroupRWED, WorldRWED

Access Cntri List None

R293.DAT;1 File ID: {2011

Size: 200/200 Owner:  [A9120,TREMBOIS)
Created: 25-MAY-1982 0000 Revised: <None specified
Expires: <None specified Backup:  No backup done»



File organization: Sequential

File attributess  Aliocation: 200, Extend: O, Globai buffer count 0, Version limit 0
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protectionr  System:RWED, OwnerRWED, GroupRWED, World:RWED

Access Cntrl List None

R294.DAT1 File ID: (2111

Size: 1431143 Owner:  [A9120,TREMBOIS]

Created: 27-MAY-1982 00:00 Revised: <None specified

Expires: <«None specified Backup: <No backup done:

File organization: Sequential

File attributes:  Allocation: 143, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection:  SystemRWED, OwnerRWED, GroupRWED, World:RWED

Access Cntrl List None

R297.DAT:1 File ID: (22,11

Size: 143/143 Owner:  [A9120, TREMBOIS)

Created: 27-OCT-1981 00:00 Revised: <None specified>

Expires: <None specified Backup: No backup done»

File organization: Sequential

File attributes: Aliocation: 143, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection: System:RWED, Owner-RWED, GroupRWED, WorldRWED

Access Cntrl List None

R298.DAT:1 File ID; (23,1

Size: 172/172 Owner;  [A9120,TREMBOIS)

Created: 4-JUN-1982 00:00 Revised: <None specifiech

Expires: <None specified Backup: ‘No backup done>

File organization: Sequential :

File attributes: Allocation: 172, Extend: 0, Giobal buffer count 0, Version limit O
Record format Variable langth, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection:  System:RWED, Owner.RWED, GroupRWED, World:RWED

Access Cntrl List None

R302.DAT;1 File ID: (241)

Size: 229/229 Owner:  [AS120,TREMBOIS]

Created: 18-JUN-1382 00:00 Revised: <None specified>

Expires: <None specified Backup: ‘No backup done

File organization: Sequential

File attributes: Allocation: 229, Extend: 0, Global buffer count 0, Version hmrt 0
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection:  SystemRWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

R305.DAT: Fite ID: {2511
Sizex 15/15 Owner:  [A9120,TREMBOIS)
Created: 23-JUN-1982 O0:00 Revised: <None specified:

-




Expires: <«None specified> Backup: No backup done>

File organization: Sequential

File attributes:  Ailocation: 115, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 126 bytes

. Record attributes: No carriage control, Non-spanned

File protectior:  System:RWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntril List None

R306.DAT:1 File ID: (26,11

Size: 229/229 Owner:  [A9120, TREMBOIS]

Created: 24-JUN-1982 00:00 Revised: None specified

Expires: <«Nonme specified Backup: «No backup done»

File organization: Sequential

File attributes: Allocation: 229, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection: System:RWED, Owner:-RWED, GroupRWED, WorldRWED

Access Cntrl List None

R309DAT? File ID: (2719

Size: 1721172 Owner:  [A9120,TREMBOIS]

Created: 5-JUL-1982 00:00 Revised: <None specified

Expires: <None specified> Backup: No backup done

File organization: Sequential -

File attributes:  Allocation: 172, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protection: System:RWED, OwnerRWED, Group:RWED, World:RWED

Access Cntrl List: None

Total of 27 files, 6121/6121 biocks.




Data fa.ﬂ;e, # |

Directory MTBOT] -
R31VD.DAT File iD: {111
Size: 182/182 Owner:  [A9120,TREMBOIS]

Created: 26-AUG-1982 00:00 Revised: <None specified

Expires: None specified Backup: ‘No backup done»

File organization: Sequential

File attributes: Allocation: 182, Extend: 0, Giobal buffer count 0, Version limit O
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

File protectionn  System:RWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

R313.DAT;1 File ID: (2,11

Size: 182/182 Owner:  [AS120,TREMBOIS]

Created 9-SEP-1982 0000 Revised: <None specified

Expires: <None specifiad> Backup: ‘No backup done>

File organization: Sequentiat

File attributes:  Allocation: 182, Extend: 0, Global buffer count O, Version limit 0
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

File protection:  SystemRWED, OwnerRWED, Group:RWED, World:RWED

Access Cntrl List None

R314.DAT:1 File ID: (3,1,1)

Size: 208/208 Owner:  [AS120, TREMBOIS]

Createct 9-SEP-1982 00:00 Revised: None specified ] '
Expires: <None specified> Backup: No backup done> ‘
File organization: Sequential

File attributes: Allocation: 208, Extend: 0, Global buffer count 0, Version limit 0

Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

File protection:  SystemRWED, OwnerRWED, Group:RWED, World:RWED

Access Cntrl List None

R315.DAT;1 ' File ID: (411

Size: 182/182 " Owner:  [AG120,TREMBOIS]

Created: 16-SEP-1982 00:00 Revised: <None specified

Expires: <None specified> Backup: No backup done»

File organization: Sequential

File attributes: Aliocation: 182, Extend: 0, Global buffer count O, Version limit O
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

File protection: System:RWED, OwnerRWED, Group:RWED, World:RWED

Access Cntrl List None

R3T7DAT1 File ID: (83

Size: 130/130 Owner: [AS120, TREMBOIS}
Created: 2-0CT-1982 00:00 Revised: <None specified
Expires: <None specified» Backup: No backup done
File organization: Sequential ,
File attributes:  Aliocation: 130, Extend: Q, Globa! buffer count Q, Version limit 0 r,
Record format Variable length, maximum 2046 bytes




Record attributess No carriage control, Non-spanned
File protectio:  System:RWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntri List None

R318DAT1 File 1D: (6,10

Size: 260/260 Owner:  [A9120,TREMBOIS]

Created 5-OCT-19682 00:00 Revised: <None specified

Expires: «None specified Backup: <No backup done

File organization: Sequential

File attributes:  Allocation: 260, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 2046 bytes

Record attributess No carriage control, Non-spanned

File protection:  System:RWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntri List None

R320.DAT: File 1D: (719

Size: 260/260 Owner:  [AS120,TREMBOIS]

Created: 4-OCT-1982 0000 Revised: <None specified

Expires: <Nonre specified> Backup: ‘No backup done»

File organization: Sequential -

File attributes:  Allocation: 260, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

File protection:  SystemRWED, QwnerRWED, GroupRWED, WorldRWED

Access Cntrl List None

R321DAT;1 File ID: (811

Size: 182/182 Owner:  [A9120,TREMBOIS]

Created: 7-OCT-1982 00:00 Revised: <None specified>

Expires: <Nome specified> Backup: No backup done»

File organization: Sequential

File attributes: Allocation: 182, Extend: 0, Giobal buffer count 0, Varsion limit 0
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

File protection:  SystemRWED, OwnerRWED, Group:RWED, World:RWED

Access Cntri List None

R322DAT:1 File ID: (9,11

Size: 260/260 Owner:  [A9120,TREMBOIS]

Created: 7-OCT-1982 0000 Revised: <None specified>

Expires: <None specified Backup: No backup done>

File organizatior: Sequential

File attributes:  Allocation: 260, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

File protection:  SystemRWED, OwnerRWED, Group:RWED, World:RWED

Access Cntrl List None

R323DAT:1 File 1D: (10,1,1)

Size: 314/314 Owner:  [A9120,TREMBOIS]

Created: 28-OCT-1981 0000 Revised: <None specified>

Expires: None specified® Backup: No backup done>

File organization: Sequential

File attributes; Allocation: 314, Extend: 0, Global buffer count 0, Version limit 0




Record format Variabie length, maximum 126 bytes

Record attributes: No carriage control, Non-spanned

File protectiorr  SystemRWED, OwnerRWED, GroupRWED, WorldRWED
Access Cntri-List None

R324.DAT;} File 1ID: (1,10

Size: 440/440 Owner:  [AS120,TREMBOIS)

Created: 9-OCT-1982 00:00 Revised: <None specified

Expiress <None specifiedr Backup: No backup done»

File organization: Sequential

File attributess  Allocation: 440, Extend: 0, Global buffer count O, Version limit 0
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

File protection:  System:RWED, OwnerRWED, Group:RWED, WorldRWED

Access Cntrl List None

R325.DAT:1 File ID: (1211

Size: 50/50 Owner:  [A9120,TREMBOIS]

Created: 10-OCT-1982 00:00 Revised: <None specified

Expires: <None specified Backup: “No backup done

File organization: Sequential

File attributes:  Allocation: 50, Extend: 0, Global buffer count 0, Version limit O
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned .

File protection: System:RWED, OwnerRWED, Group:RWED, World:RWED

Accass Cntrl List None

R326.DAT:1 File ID: (1311

Size: 390/390 Owner:  [A9120, TREMBOIS]

Created: 12-OCT-1982 00:00 Revised: <None specified>

Expires: <None specified Backup: <No backup done

File organization: Sequential

File attributes: Allocation: 390, Extend: 0, Global buffer count 0, Version iimit O
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

File protection: System:RWED, Owner-RWED, GroupRWED, World:RWED

Access Cntrl List None

R328DAT: File 1D: (14,11

Size: 387/387 Owner:  [A9120,TREMBQIS]

Created: 13-OCT 1982 0000 Revised None specified>

Expires: None specified Backup: <No backup done>

File organization: Seguential

File attributess  Allocation: 387, Extend: O, Global buffer count O, Version limit O
Record format Variable length, maximum 2048 bytes

Record attributes: No carriage control, Non-spanned

File protection:  SystemRWED, OwnerRWED GroupRWED, World.RWED

Access Cntrl List None

R329.DAT;1 File ID: (15,11)

Size: 390/390 Owner:  [A9120,TREMBOIS]
Created: 14-0CT-1982 0000 Revised <None specified
Expires: <None specified> Backup: No backup done»
File organization: Sequential




File attributes: Allocation: 390, Extend: 0, Globai buffer count 0, Version limit 0
Record format Variable iength, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

File protaction: System:RWED, OwnerRWED, GroupRWED, World:-RWED

Access Cntri List None

R330.DAT:1 File ID: {(%8,11)

Size: 286/286 Owner:  [A9120, TREMBOIS]

Created: 14-OCT-1882 0000 Revised: <None specified

Expires: <None specified Backup: No backup done

File organization: Sequential

File attributes: Allocation: 286, Extend: 0, Global buffer count 0, Version limit 0
Record format: Variable iength, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

File protection: System:RWED, OwnerRWED, Group:RWED, World:RWED

Access Cntrl List None

R332DAT:1 File ID: (17,11}

Size: 468/468 Owner:  [AS120,TREMBOIS]

Created: 17-OCT-1982 00:00 Revised: <None specified

Expires: «None specified” Backup: No backup done»

File organization: Sequential

File attributes:  Allocation: 468, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 2048 bytes

Record attributes: No carriage control, Non-spanned

File protection:  SystemRWED, OwnerRWED, Group:RWED, World:RWED

Access Cntrl List None

R333.DAT:1 File ID: (18,11

Size; 182/182 Owner:  [A9120,TREMBOIS]

Created: 6-OCT-1982 0000 Revised: <{None specified>

Expires: «None specified> Backup: No backup done>

File organization: Sequential

File attributes: Allocation: 182, Extend: 0, Global buffer count 0, Version limit 0
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

File protection:  SystemRWED, OwnerRWED, GroupRWED, World:RWED

Access Cntrl List None

R334 DAT: File ID: {1911

Size: 312/312 Owner:  [A9120, TREMBOIS]

Created: 17-OCT-1982 0000 Revised: <None specified

Expires: <None specified> Backup: No backup done>

File organization: Sequential

File attributes:  Allocation: 312, Extend: 0, Global buffer count 0. Version limit 0
Record format Variable length, maximum 2046 bytes

Record attributes: No carriage control, Non-spanned

File protection:  SystemRWED, OwnerRWED, Group:RWED, World:RWED

Access Cntrl List None

Total of 19 files, 5065/5065 blocks.



APPENDIX F: LISTING OF USEFUL PUBLISHED RESULTS

The following 4 pages are a listing of scientific papers that may provide
a useful background to the data. These papers are all based in large part or
entirely on data from the Plasma Composition Experiment on ISEE-1l,
specifically on data obtained in the energetic modes of operation. Some of
these papers, as for example Lennartsson and Shelley (1986), are based on the
particular set of data that is contained on the hardcopies and summary tapes
described here. Other papers are based on data in a different format but are
relevant examples of the potential applications and limitations of the current
data (see for instance the Appendix of Lennartsson et al., 1985).
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List of Publications
(Papers based in large part or entirely on the energetic ion data from the

ISEE-1 Plasma Composition Experiment.)

Baker, D, N., T. A. Fritz, W. Lennartsson, B. Wilken, and H. W. Kroehl, The
role of heavy ionospheric ioms in the localization of substorm disturbances
on 22 March 1979: CDAW-6, J. Geophys. Res,, 90, 1273, 1985.

Balsiger, H., Composition of hot ions (0.l-16 keV/e) as observed by the GEOS
and ISEE mass spectrometers and inferences for the origin and circulation

of magnetospheric plasmas, Adv. Space-Res., 1, 289, 1981.

Balsiger, H., On the composition of the ring current and the plasma sheet and
what it tells about the sources of these hot plasmas, in High-Latitude
Space Plasma Physics, B. Hultqvist and T. Hagfors, eds., Plenum Publishing
Corp. London, 313, 1983.

Candidi, M. S. Orsini, and V. Formisano, The properties of ionospheric 0+ ions
as observed in the magnetotail boundary layer and northern plasma lobe, J.
Geophys. Res., 87, 9097, 1982.

Candidi, M., S. Orsini, and A, G, Ghielmetti, Observarions of multiple ion
beams in the magnetotail: evidence for a double proton population, J.
Geophys. Res., 89, 2180, 1984,

Cattell, C., and F. Mozer, Experimental determination of the dominant wave
mode in the active near—earth magnetotail, Geophys. Res., Lett., 13, 221,
1986,

Cattell, C, A., F. S. Mozer, E. W. Hones, Jr., R. R. Anderson, and R. D.
Sharp, ISEE Observations of the plasmasheet boundary, plasmasheet, and
neutral sheet: (1) electric field, magnetic field, plasma, and ion composi-
tion, J. Geophys. Res., 91, 5663, 1986,

Cladis, J. B., and W. E. Francis, The poiar ionosphere as a source of the
stormtime ring current, J. Geophys. Res., 30, 3465, 1985.

Cladis, J. B., and W. E. Francis, Transport of ions in presence of induced
electrie field and electrostatic turbulence: a double-spiral injection
boundary, Advances in Space Research, Vol. 3, No. 4, 415, 1985,

Cladis, J. B, and O. W. Lennartsson, On the loss of 0+ ions (<17 keV/e) in the
ring current during the recovery phase of a storm, Ton Acceleration in the

Magnetosphere and Ionosphere, T. Chang, Editor, Geophysical Monograph 38,
American Geophysical Union, washingrom, D.C., 153, 1986.

Eastman, T. E., L. A. Frank, W. K. Peterson,'and W. Lennartsson, The plasma
sheet boundary layer, J. Geophys. Res., 89, 1533, 1984,

Fritz, T. A., D. N. Baker, R, L. McPherron, and W, Lennartsson, Tmplications
of the 1100 UT March 22, 1979, CDAW-6 substorm event for the role of mag-
netic reconnection in the geomagnetic tail, Magnetic Reconnection in Space
and- Laboratory Plasmas, E. W. Hones, Jr., Editor, Geophysical Monograph 30,
American Geophysical Union, Washington, D. C., 203, 1984,
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Horita, R. E., E. Ungstrup, R. D. Sharp, R. R. Anderson, and R. J. Fitzen-

reiter, Counterstreaming hydrogen and oxygen ions observed in the magneto-
sphere on ISEE~1 Advances in Space Research, Vol. 5, No. 4, 421, 1985,

Huang, C. Y., L. A. Frank, W. K. Peterson, D, J. Williams, W. Lennartsson, D.
G. Mitchell, R, C, Elphic, and C. T. Russell, Filamentary structures in the
magnetotail lobes, J. Geophys. Res., 91, in press, 1986.

Johnson, R. G., Review of the hot plasma composition near geosynchronous
altitude, in Proceedings of Spacecraft Charging Technology 1980 Conference,
edited by N. J. Stevens and C. P. Pike, NASA CP-2182, 412, 1981,

Lennartsson, W., E. G. Shelley, R. D. Sharp, R. G. Johnson, and H., Balsiger,
Some initial ISEE-1l results on the ring current composition and dynamics
during the magnetic storm of December 11, 1977, -Geophys. Res. Lett., 6,

483, 1979.

Lennartsson, W., R. D. Sharp, E. G. Shelley, R. G, Johnson, and H. Balsiger,
Ion Composition and energy distribution during 10 magnetic storms, Jo
Geophys. Res., 86, 4678, 1981,

Lennartsson, W., and R. D, Sharp, A comparison of the 0.1-17 keV/e ion compo-
sition in the near equatorial magnetosphere between quiet and disturbed
conditions, J. Geophys. Res., 87, 6109, 1982,

Lennartsson, W., and R. D. Sharp, Achievements of the plasma composition
experiment on ISEE-1 during the IMS, Proc. Conf. Achievements of the IMS,
ESA- §P-217, 283, 1984,

Lennartsson, W., R. D. Sharp, and R. D. Zwickl, Substorm effects on the plasma
sheet ion composition on March 22, 1979 (CDAW-6), J. Geophys. Res., 90,
1243, 1985.

Lennartsson, W., and R. D. Sharp, Relative contribution of terrestrial and
solar wind ions in the plasma sheet, Advances in Space Research, Vol. 3,
No, &4, 411, 1985.

Lennartsson, W., and E. G. Shelley, Survey of 0.1 - 16 keV/e plasmasheet ion
composition J. Geophys. Res., 91, 3061, 1986.

Lennartsson, W., Dynamical features of the plasmasheet ion composition,
density and energy, Proceedings of the Chapman Conference on Magnetotail
Physics, Laurel, Maryland, October 28-31, 1985, in press, 1986.

Lennartsson, W., Plasma sheet ion composition at various levels of geomagnetic
and solar activity, Physica Scripta, 35, in press, 1986.

Orsini, S., M. Candidi, H. Balsiger, A, Ghielmetti, Ionospheric ions in the
near earth geomagnetic tail plasma lobes, Geophys. Res. Lett., 9, 163, 1982,

Orsini, S., M. Candidi, V. Formisano, H. Balsiger, A. Ghielmetti, and K. W.
Ogilvie, The structure of the plasma sheet-lobe boundary in the earth’s
magnetotail, J Geophys. Res., 89, 1573, 1984. :
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Orsini, S., E. Amata, M, Candidi, H. Balsiger, M, Stokholm, C. Huang, W.
Lennartsson, and P. -A, Lindqvist, Cold streams of lonsopheric oxygen in :
the plasma sheet during the CDAW-6 event of March 22, 1979, J. Geophys, [ﬁ
Res., 90, 4091, 1985.

Peterson, W. K.,+E. G. Sgglley, R, D. Sharp, R. G. Johnson, J, Geiss, and H.
Rosenbauer, H and He in the dawnside magnetosheath, Geophys. Res. Lett,,

6, 667, 1979,

Peterson, W. K., R. D. Sharp, E. G. Shelley, and R. G, Johnson, Energetic ion
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